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Spectrum load hitch 


By Chris Cunningham 

Sinclair Research has made a 
change to the Spectrum that may 
stop the machine loading much of 
the software that exists for it. 

It is already clear that not all the 
software written for earlier Spec- 
trums will run on the new version. 
But the full extent of the problem is 
not yet evident, and it could give 
problems to users, software writers, 
and makers of peripherals. 

Sinclair Research’s main mod- 
ification to the Spectrum makes the 
machine compatible with a wider 
range of domestic television sets. 
Butitcan also cause spurious results 
from systems connected to the 
machine’s earphone port. 

The machine that appears to be a 
potential source of problems is the 
Spectrum 48K Issue 3, released in 
July with a redesigned uncommit- 
ted logic array (ULA) chip. The 
ULA controls the computer’s ex- 
ternal ports, One result of fitting the 


Liquidator 
seeks buyer 
for Newbrain 


The liquidator picking up the pieces 
at Grundy Business Systems (PCN, 
issue 27) was hoping to start talking 
to potential Newbrain rescuers this 
week. 

Timothy Harris of Deloitte, Has- 
kins and Sells was appointed at a 
‘fairly orderly’ creditors meeting on 
September 8. The unsecured credi- 
tors, who have less chance of seeing 
any of their money back after the 
Grundy collapse, numbered 285, 
and were owed just under £2 million 
in all. The company’s total debt was 
put at close to £3,5 million. 

But at the meeting they declared 
their faith in the Newbrain, ‘ifonlya 
serious and sensible management 
team could aim it at the targets it 


Franklin to 
fight on in 
Apple case 


Franklin Computers will not go 
down without a fight in its legal 
dispute with Apple. New Jersey- 
based Franklin aims to continue its 
case, following its defeat in an 
appeals court last week to prove 
that it did not filch operating 
software from Apple. 

The issue is developing into a test 
case to include software burned into 
silicon within copyright laws that 
cover programs held in other forms. 

Although the case against Frank- 
lin is just one of a sheaf of writs 


new ULA into the machine is a 
change in the data read from the 
earphone port— the entry point for 
programs read from cassette or for 
inputs from peripheralssuchaslight 
pens. 

Sinclair Research admits that ‘an 
unintentional effect (of changing 
the ULA) does affect some soft- 
ware.’ The firm adds that it has 
found problems with software writ- 
ten for earlier versions of the 
Spectrum — ‘but not software from 
major suppliers.’ However, the 
Spectrum Issue 3is relatively new; it 
is likely to be some time before the 
full effect of Sinclair’s changes on 
software written for earlier versions 
of the machine becomes evident. 

The problem seems to be this: in 
earlier versions of the Spectrum, 
the earphone port is port number 
255, with the sixth of the eight bits 
that describe the number set logic 
high (or 1); in the Issue 3, the sixth 
bit is set to logic low (0) when the 


was designed for,’ one creditor said. 
A spokesman for Deloitte hinted 
that there could be such a team in 
the offing. : 

Again, no names have been 
mentioned, but the Computer 
Traders Association consortium is 
hoping to bid for rights to the 
Newbrain and Grundy’s Dutch 
Newbrain dealer is also thought to 
be interested. 

The meeting revealed that 
Thorn-EMI, which manufactures 
Newbrains, was left £940,000 out of 
pocket by Grundy’s fall, and Peach- 
tree, with software due to go on the 
CP/M systems, was owed £178 ,000. 
But the vast majority of the unse- 
cured creditors were small 
businesses and dealers who can less 
afford to take a loss. A creditor at 
the meeting said that at least a 
dozen speakers from the floor 
expressed disgust that both the 
Grundy Group and the British 
Technology Group had washed 
their hands of the Newbrain. 


stretching from Canada to the Far 
East that Apple has taken out 
against its imitators, it is certainly 
the most novel application of copy- 
right law yet to apply to the micro 
industry. 

Observers of the industry believe 
that, whatever the final outcome of 
the dispute in federal courts, a 
lengthy spell of litigation will spell 
the end for Franklin — dealers who 
might also face an action from 
Apple could be too frightened to 
continue stocking Franklin’s com- 
puters. 

But Franklin says it has taken a 
straw poll of dealers. Although the 
retailers are keeping a close eye on 
proceedings, they are still taking 
and selling Franklin Ace compu- 
ters. But they and the software 
writers will be treading carefully. 


machine is first switched on 
(although in some cases it drifts to 
logic 1 as the machine warms up). 

Ifa piece of software, either from 
an applications program, or from 
utility software used to control a 
peripheral, tries to read the byte 
that describes the port, the number 
itreturnsis likely to be out by 64 (the 
value of the sixth bit). 

If software does not read the 
port’s number with an IN com- 
mand, itis unlikely that there will be 
any problem. If it does, software 
loaded may crash. 

People who buy 48K versions of 
the Spectrum can check for poten- 
tial problems by first determining 
whether or not the machine is Issue 
3. Inside these machines, the main 
circuit board should be marked 
‘Issue 3° and the computer's heat 
sink runs across the top of the user 
port. (In earlier versions, the heat 
sink is located at the bottom right of 
the machine's interior.) 


Toshiba twins 


Toshiba’s T100 is now onsale in this 
country — and it has been joined by 
a big brother, the T300. 

The T100 (PCN, issue 2) is a Z80 
machine which runs CP/M, and 
comes in various configurations, 
with a starting-price of £1,495. But 
the T300 is a newcomer, and yet 
another ‘IBM compatible’ 
machine. 

It’s intended for various specific 
types of user and will be sold by Scan 
Computers with its business prog- 
rams such as Solomon, the solicitors 
program, or Buildax, a manage- 
ment suite for the building trade. 

The T300 will run CP’/M86 and 
MS DOS with all the programs that 
go with these two, as well as the 
Oasis-16 operating system, which 
Scan also distributes. 

The machine has much the same 
spec as many other ‘compatibles’. 
6MHz 8088, 192K RAM expand- 
able to 512K, one ortwo 640K 5in 
floppies and/ora 10Mb Winchester, 
RS232 and Centronics interfaces 


Dragon 


Dragon Data looks to have 
bounced back from the upheavals 
of two weeks ago (PCN, issue 27) as 
it prepares itself for the Christmas 
rush. 

Tosignal its return to full fitness it 
has taken on ten more people, most 
of whom will work in manufac- 
turing. 

According to Richard Wadman, 
sales and marketing director, the 
company expects a big increase in 
demand in the months leading up to 
Christmas — perhaps 60 to 70 per 


A software check will confirm 
that the machine is equipped with 
the new ULA: 

10 PRINT IN 57342: GOTO 10 

When the line is RUN, the 
machine should display a row of 
255s. If it displays 191, then the new 
ULA is to blame. 

Rumours of problems with the 
new Spectrum are spreading 
around the software industry. Some 
software houses told PCN that they 
have not yet been able to obtain 
Spectrum 3s to check their soft- 
ware, 

Others have made changes to the 
code in their programs to take 
account of the new value of the 
earphone port. And one hardware 
manufacturer — DK Tronics of 
Saffron Walden —will supply extra 
checking software for its light pen 
for use with the Spectrum, and is 
considering changing the connect- 
ing port for the light pen to one that 
bypasses the ULA. 


arrive in UK 


and the rest, and it’s yours for “just 
under £2,500’. 

Various add-in cards are (or will 
be) available, including two 


graphics adapters, with the model I] 
coupled to the Pallette Adapter. 


Toshiba T300 — IBM-compatible. 


’s back 


cent of its sales for the year. 

On the manufacturing front, 
Dragonis thought to be onthe verge 
of producing a 64K machine, 
although it would not confirm this. 
The larger system will be particular- 
ly important to its push into the US, 
where machines like the Commod- 
ore 64 sell for around $200. In the 
New Year it is expected to start 
producing a business system, and 
Dragon insists its cash flow prob- 
lems this month did not affect its 
development of new systems. 
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By Geof Wheelwright 

They say anelephant never forgets, 
but the giant Tandy Corporation 
seems to have fallen short in the 
memory department. 

The company miscalculated the 
demand for 24K and 32K versions 
of its book size portable Model 100 
computer and is now only able to 
supply the unexpanded 8K- 


machine. But Tandy UK’s man- ° 


aging director said that the wait 
should soon be over as Tandy ships 
out both upgrades and ready-built 
24K and 32K machines next week. 

‘We've oversold what we origi- 
nally projected,’ said managing 
director John Sayers. ‘And we 
certainly underestimated the de- 
mand for the bigger machines.” 

Mr Sayers made it clear that the 
company still has lots of 8K 
machines in stock and that the extra 
memory chips should be arriving 
next week to upgrade them. 

The lack of extra memory on the 
Model 100 can be areal drawback as 
itcontains several built-in programs 
(a word-processor, address book, 
schedule book and telecommunica- 
tions program) which will each use 
most of the memory easily once a 
couple of data files are attached to 
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them. If, for example, you’ve got a : 


reasonable-sized list of addresses, a 
couple of form letters and a one- 
week schedule in memory the 8K is 
Virtually eaten up. 

Meanwhile in the US, Tandy is 
expanding the memory of its Color 
Computer range. Radio Shack (the 
name Tandy goes under in the US) 
has announced the release of a 64K 
Extended Basic Color Computer 
for $399. 

The announcement of the Radio 
Shack 64 machine will be of some 
interest to Dragon Data, which has 
just concluded a deal to launch a 
64K version of the Dragon in the 
US. Like the Dragon, the new 
Tandy machine will come with a 
typewriter quality keyboard. It will 
offer Radio Shack’s long-fabled 
OS-9, which not only frees all of the 
machine's 64K as user RAM but 
also includes a CP/M-style operat- 
ing system, a text editor, a 6809 
machine code assembler and a 
machine code debugger. 

The OS-9 will sell separately for 
$69.95 and an Extended Basic to go 
with it will cost $99.95. 

Tandy’s cut-down colour compu- 
ter is due to appear in the UK next 
month. 


Oric drives 


Disk drives are on their way for the 
Oric 1, 

The drives will be launched by 
early October, according to an Oric 
spokeswoman. They will be the 
Hitachi 3in units, already available 
for the BBC micro from AMS, and 
they should be priced at just under 
£200. 

From a user’s point of view the 
capacity of the drive is 100K, but the 
disks are reversible and offer a total 
of 200K — to use the second 100K 
you have to take the disk out of the 
drive and turn it over. 

Oric’s advertising of the disks 
may have been premature but it 
seems to have avoided some of the 
problems that have afflicted other 
manufacturers this summer. 


Teachin 
the teachers 


Primary school teachers who've 
been baffled by micro talk can now 
breathe a sigh of relief — a new 
publication, Primary Teaching and 
Micros, is on its way. 

The magazine aims to illustrate 
the ways in which computers can be 
of value in the classroom. A 
spokeswoman for the magazine 
said: ‘It will have very practical 
material for primary school 
teachers showing how micros can fit 
into the curriculum. 

“Primarily the magazine will have 


material on the BBC, Research. 


Machines’ Link models and Spec- 
trum, which have been given the 
Government stamp of approval.” 
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BBC rig battles North Sea 


If you have spare capacity on your 
satellite dish, you might like to 
network with what has to be 
Britain's most northerly user group 
— on board the MSV Stadive, 
currently bobbing about the North 
Sea's Brent oilfield. 

At the moment, some 30 ‘frus- 
trated professionals’ crowd around 
a BBC B on the diving support 
vessel. But the group tells us it is 


Users of the 1-2-3 package on the 
IBM PC can now link into an IBM 
mainframe and get a host of 
additional software packages. 

Management Science America 
(MSA) (0628-39242) has brought 
out an advanced version of its 
Executive Peachpack which is de- 
signed to allow IBM PC users to 
hook into IBM mainframes running 
on MSA online systems and to 
exchange data. 

For a cost of £4,000 you get a 
plug-in board for the PC that 
provides the circuitry to allow the 


By Richard King 
A new range of battery-powered, 
lightweight and truly portable mic- 
rocomputers with advanced fea- 
tures looks set to follow in the 
footsteps of the Tandy Model 100. 
Sord, the company which openly 
proclaims an intention to become 
the biggest computer-maker in 
Japan within a few years, seems to 
have a challenger on the blocks. 
The Sord IS-11 has a proper, 
full-size keyboard, a 40 x 8 liquid 
crystal screen and a built-in micro- 


4} cassette drive. Memory-size is ex- 


pected to be 64K. 
Apart from these useful features 


4 there are at least two add-on 


modules which plug into either side 
of the machine. 


On-line 1-2-3 to mainframes 


Smaller Sord 


giving serious thought to doubling 
its installation and is looking for a 
disk drive. 

For more details on how to fit a 
Centronics interface in a 20 metre 
wave, or if you are planning a flying 
visit (helicopters only, please), you 
can contact the group's spokesman, 
Tan Wilkins, c/o Brent Field, East 
Shetland Basin, Northern North 
Sea. 


PC to talk to the mainframe 
computer. In addition you get a 
bundle of software produced by 
MSA under the Peachtree label. 

Included in the Executive Peach- 
pack are the PeachCalc electronic 
spreadsheet, PeachText (a word 
processing package), Business 
Graphics, List Manager (a mini- 
personal database), telecom- 
munications links to other micros 
and PeachLink for the mainframe 
link. 

The new enhancement is an 
admission of the success of 1-2-3. 


One is a printer, which would 
seem to use the small pen-plotter 
mechanism used by Tandy, Oric 
and Sharp. This goes on the 
left-hand side. 

On the right-hand side a calcula- 
tor-module can be connected. This 
has a calculator-type keypad, plac- 
ing the machine astride the calcula- 
tor/hand-held computer markets. 

As yet only a Nipponised version 
is known, but the machine should 
appear in the UK early in 1984. 

Aseries of other machines is also 
coming, ranging from the M-68, 
which should be available very 
soon, up to an as yet unnumbered 
*32-bitter’, due next year. 

Eventually Sord will have several 
complete ranges of machines. 


Summertime 
blues linger 
on into fall 


The summer of '83 just won’t go away, itseems, and in the blazing 
doldrums a number of home computer makers have seen their sales 
evaporate as computer consumers wait to see 64K RAM and colour 
machines unveiled for the fall and Christmas rush. 

Meanwhile. in Federal Appeals Court Apple Computer won a 
landmark decision giving all computer software copyright protection. 

At first though, there was the much predicted August shake-out. A 
chorus of punctures resounded. on. Wall Street as microcomputer 
stocks crashed. Not just the obvious losers either; Apple shares sank 
from the June high of 63'/4c to 37c by mid-September, largely because 
ot the belief that IBM’s Peanut will hit Apple hardest, and_partially 
because Apple put off the long-awaited Macintosh release: until 
January. 

Apple began rising again. on the rumour that IBM has put back the 
Peanut until 1984. Clearly there is a belief that the slightest slip could 
be fatal, But the shake-out continues, and though Commodore. is 
enjoying brisk sales of the 64, the Vic 20 has joined the Timex Sinclair 
1000 and the Texas Instruments 99/4A among machines classified as 
‘dead in the water’, 

Basically the American computer consumer has had it with cheap 
machines that hurt the head to use and don’t remember much. No 
wonder the Commodore 64 does:so well, especially at $200. 

A popular $800 set-up has a 64 with a disk drive married to a 30 cps 
dot matrix printer and word processing software. This makes a neat 
match with what American computer consumers. already own — the 
colour TV, So natural a match even induced Tandy to bring out a 64K 
RAM colour computer of its own which will retail. for a somewhat 
whimsical $400. 

More interest is focused on the new Ataris and the ColecoAdam,. Atari 
must win to live, and further executive shuffles were announced there 
thisweek. Colecois clearly onaroll. Having moved about 500,000$150 
video games in the past year it has cut all video game manufacture and 
switched capacity to turn out the Adam, which now has a marketplace 
ETA of October 1 and a predicted price of $700 or less. 

There are said to be 400,000 Adams on order, including machines 
designed to incorporate the existing Coleco video sets. Fears that 
making that many units will be too much for Coleco to handle sent its 
stock sliding 17 points from a summer high of 60. Coleco announced, 
however, that it has redesigned the Adam to boost the special tape drive 
speed to a level comparable with that of low-priced disk drives. 

With 80K memory and its 10 cps printer, Adam offers home word 


decision that could finally gain copyright protection for all software. 
‘The medium is not the message’ wrote the court and the software 
industry breathes a sigh of relief. 

Now Apple has copyright on ROM programming that was used by 
Franklin for its big selling Apple clone the Ace Computer. Franklin will 
appeal and Apple will seek an injunction to suppress the Ace. 

The case may even go to the Supreme Court, but on the basis of this 
decision a lot of legal activity can be anticipated. Furthermore, a 
number of publishing corporations can be expected to take the plunge 
into the software lagoon. 

Bu and integrated software seems. to be the: wave. of the 
moment, examples. are’ Kaypro’s.. ‘Perfect Software’. and 
Peachtree ‘PeachText’ 5000. Both offer a box of disks covering WP, 
spreadsheet, filer, speller etc for $400, or in Kaypro’s case for free 
since it comes with the machine, 

For the IBM PC the top seller is the Lotus 1-2-3, which has sold 
50,000 copies so far. These integrated packages usually offer a 50% 
saving over individual program purchases, so they're taking a hefty 
slice of the total software market. : 
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Calling the tune 


The portable Pied Piper encased in an unportable console. 


The Pied Piper bottom-line busi- 
ness portable has at last made its 
début at a price of £1,225. PCN first 
looked at this CP/M system way 
back in issue 4, April 8. 

The Pied Piper is about the size of 
a briefcase and weighs less than 
15lbs. It's a64K RAM, Z80 system 
with a full keyboard and a single 
800K disk drive. A standard CP/M 
machine, itcomes with Perfect filer, 
writer, speller and calc as free 
software. The machine requires a 
separate monitor, although £28 
buys an RF modulator to connect it 
toaTV. 


Further options include a second 


Sinclair Spectrums are about to 
cross the Bamboo Curtain — and 
the ZX81 could get a new lease on 
life in the process. 

Sinclair Research is shipping 
‘small quantities of components’ for 
local assembly in the Peoples’ 
Republic of China. This will be a 
trial process. If all goes well it is 
hoped that Sinclair will sell large 
numbers of socially built Z2X81s and 
Spectrums in China, but the com- 
pany could not say last week when 
the results of the trial might become 
known. 

The number of people using 
home computers in China is not 
known. More to the point as far as 
Sinclair is concerned, the number of 
television sets in the country is 
thought to be very small. The 
components being shipped in dur- 


Artic antics 


Users of Vic 20 and Oric systems 
will find new games in the latest 
batch from Artic, but the Yorkshire 
software producer is also branching 
out into educational software for 
several systems. 

Artic is distributing software 
produced by a recently formed 
division of E J Arnold, an educa- 
tional supplies company. Arnold is 
a publishing house based in Leeds; 
its software division is producing 
material for the Spectrum, BBC 
Micro, and Apple. 


PCN 


disk drive (that’s small enough to 
carry around with the machine) for 
£332. A dual RS232 interface is 
£115 and a printer cable £57. 
Planned developments include a 
modem and a hard disk. 

Semitech Microelectronics, the 
-machine’s Canadian manufacturer, 
sees the Pied Piper as a mass market 
machine. But it may have lost its | 
edge since it was originally 
announced, Heavy discounting on 
machines like the Osborne (which 
offers twin drives and a built-in 
monitor) and new yet-to-be-seen 
machines like the Advance 86 will 
be stiff competition. 


ZX81 targetted on China 


ing the trial will be standard, with 
English language keyboards and 
software. 

Chinese technicians are due to 
visit the UK to look at assembly 
techniques, but reports that the 
Chinese are committing £10 million 
to the exercise were dismissed by 
Sinclair. 

Sinclair has voiced the opinion 
that the ZX81's life expectancy may 
be extended by moving it into 
under-developed markets when 
Western markets are saturated, and 
indications from such diverse 
sources as the US and WH Smith 
suggest that this is already happen- 
ing. But only cynics will believe 
that, after the trouble at the Timex 
assembly plant this year, Sinclair is 
looking to China for large-volume, 
low cost, trouble free production. 


These programs sell for £13.95 
and so far there are six titles for the 
Spectrum and the BBC: Weather 
Station, Microbug, Beat the Clock, 
Alpha Graph, Angle Turner, and 
Animal/Vegetable/Mineral. 

Games-starved Oric fans will find 
Asteroids in Artic’s own clutch of 
newreleases. Like the games forthe 
Vic 20, this costs £5.95. The Vic 20 
offerings are Scram 20, Frog Chase, 
Snake, Martians, and something 
called Connect, which pits you 
against the machine in an unusually 
non-violent fashion. 

Articison Driffield (0401) 43553. 
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Faith in Coleco’s ability to deliver 
its sensational Adam (PCN, issue 
15) was propped up in two ways last 
week. 

Coleco itself staged a demonstra- 
tion of the machine to prove that it 
actually exists, and it repeated the 
astronomic orders it claims to have 
taken. But more convincing yet is 
the fact that AT&T, the US 
equivalent to British Telecom, has 
joined Coleco in a venture that will 
deliver games to home users over 
the telephone. 

In the UK Coleco re-launched its 
Colecovision games unit but the. 
company would not be drawn on 


ments’ 
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AT&T boost for Ac 


when the Adam might be seen here. 
The system that took the Consumer 
Electronics Show in Chicago by 
storm in June will combine a Z80A, 
80K of RAM, high-speed tape 
storage and a daisywheel printer for 
less than $1,000. Coleco says it has 
orders for 400,000 and ‘commit- 
for another 100,000, 
accounting for al] its planned pro- 
duction this year. 

But doubts have surfaced recent- 
ly over its ability to deliver the 
Adam package. The planned price, 
$600, went up to $700. The tape 
storage system has been widely 
regarded as a_ liability, And 


Husky in step 


The ever-changing Husky portable 
has gone through another meta- 
morphosis and has come out with a 
direct analogue input option. 

This latest addition to the Hus- 
ky’s range of functions is intended 
to make it more attractive to any- 
one collecting processing data that 
comes in from devices that give an 
analogue signal. The analogue in- 
put option is fitted by DVW, the 
Husky’s maker, and controlled by 


Husky equipped with analogue input. 


applications programs written in 
the machine’s interpreted Basic. 

It can be programmed to take 
readings at times specified by the 
user, if you want to leave it 
monitoring a process, or simply 
plugged into analogue devices for 
on-the-spot data collection, It uses 
an internal multiplexor to give a 
choice of eight separate inputs. 

DVW Microelectronics is in 
Coventry on 0203 668181. 


Three in a bed 


EPROM erasers are coming down 
the price scale with the appearance 
of a unit that can take three chips at 
atime. 

Ground Control of Hullbridge, 
Essex (0702 230324) has launched 
the Uvipac especially for home 
users who don’t need to re-use 
EPROMs regularly in large quanti- 
ties. 

It costs £19.95, or £24.95 with a 
timing device. 

EPROM processing isn't the 
sophisticated operation it once was 
and the amount of equipment 
available for hobbyists is growing 
all the time. With the Uvipacall you 
dois load the chipsinto aconductive 
foam pad and insert them into the 
unit. After a period of between five 
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and 20 minutes, depending on the 
EPROM type, you remove them 
and burn something different into 
them. 

With its capacity of three chips 
(or one CPU with on-board 
EPROM) the Uvipac might com- 
plement JP Designs’ eraser (PCN, 
issue 25), which will take from 20 to 
40 EPROMs at once. 

The working principle of the 
EPROM eraser is a slow ultra- 
violet light that resets each of the 
cells on the chip. There is no great 
danger in overcooking your 
EPROMs, but a more common 
source of development bugs arises 
from taking them out too soon 
through sheer impatience. Hence 
the value of a unit with a timer. 
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although Coleco appears to be 
putting all its eggs into one basket 
with the Adam, it has had to put 
back its first shipments because it 
hasn't had Federal Communica- 
tions Commission clearance for the 
system yet. 

If you already have a Colecovi- 
sion games machine, the equipment 
needed to build the system up into 
an Adam is due to cost $400 in the 
US. As far as UK users are 
concerned the same doubt exists as 
to when and for what price this 
upgrade will be available in the UK 

Meanwhile Coleco itself has 
reacted strongly to the rumours 


Virgin goes 
on bus tour 


Virgin Games has packed a bus full 
of hardware and will be taking it 
round the country between Octo- 
ber and Christmas. 

On board will be a Dragon 32, Vic 
20, Commodore 64, Texas Instru- 
ments 99/4A, Spectrum, Oric and 
BBC. They will be running Virgin's 
games, including the latest batch of 


surrounding the Adam, claiming 
that many of them have been the 
fabrications of journalists who 
hadn’t checked the facts. 

Coleco used last week’s demon- 
stration toindulge in the Acorn-like 
tactic of diverting attention from 
one product by talking about others 
‘in the pipeline’. It plans a $100 
modem, a $150 64K expansion 
pack, and a $300 disk drive. 

The deal with AT&T aims to 
provide users of home computers 
and video games machines with a 
supply of games from the telephone 
network operator. AT&T is de- 
veloping a new type of modem, 


eight new programs, and Virgin 
plans to have some of its program- 
mers On hand to talk you through 
the systems. 

The new games are Death Cruise 
— not involving a double-decker 
bus — Castle Adventure and I 
Ching for the Dragon, Envahi and 
Creepers for the Vic 20, Racing 
Manager and Lojix for the Spec- 
trum, and Killer Caverns for the 
Oric. 

Virgin is on 01-221 7535, Its bus 
tour dates and stopping points have 
yet to be finalised. 


All aboard — Virgin Games’ programmers not forming an orderly queue. 


Acorn to build 
Electron in UK 


By Chris Cunningham 
The Electron could become the first 
major new British micro to meet its 
availability targets — Acorn is 
bringing its production home. 
Acorn will begin British produc- 
tion of the Electron early next year. 
The increased capacity will ‘add 
substantially’ to the current 20,000- 
25,000 units per month that the 
company’s Malaysian manufactur- 
er is now producing. And much of 
Acorn’s Far Eastern capacity will 
be released for a Cambridge-based 
assault on the American market. 
Within the next few weeks the 
company will decide where the 
second source of the. Electron 
should be. Leading contenders for 
the production contract are likely to 
include EB Electronics, Race Elec- 
tronics, and Keltek, the firms that 


share production of the BBC B, 

Acorn’s original decision to build 
the Electron in Malaysia was based 
on readily-available capacity and a 
loophole in EEC tarifflegislation— 
the tariff on components exported 
to the European community is half 
that placed on finished goods. 

‘Acorn prefers to make compu- 
ters in Britain,’ aspokesman for the 
company told PCN. Extra produc- 
tion in the Far East could also open 
the way for the Electron to join the 
BBC Bin Acorn’scurrent drive into 
the US. Production of the BBC 
machine in Hong Kong will be 
directed mainly towards Australa- 
sia and the US. 

Acorn is at the moment trying to 
repeat its success in selling the BBC 
B in British schools with a full-scale 
launch in the US. 
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Lotus blossoms 


Lotus, the US company that made a 
breakthrough in software with its 
1-2-3 package (PCN, issue 4) plans 
to set up shop in the UK. 

Reflex, a newly-formed distribu- 
tion company, based in Reading, is 
setting up a dealer network to sell 
the company’s products. And later 
Lotus plans to establish a support 
centre in London, employing 40 
people who will give full product 
support and technical development 
facilities. 


Executives 
still prefer 
expansion 


The image of the big spending 
American executive is reinforced 
by a survey of the breed carried out 
by Frost and Sullivan. 

The survey shows that executive 
users of personal computers in the 
US spend $1,027 on add-ons in the 
first year of ownership. 

Fortunately the price war this 
summer has been more savage in 
the US than here and $1,027 goes 
further. However, it doesn’t buy 
the study, which costs $1,275. 

Memory expansion was a popu- 


response to buying a personal 
computer, But in the US com- 
munications were also an early 
consideration; these were not con- 


cerned interfacing to larger re- 
sources, 

Hence not many had added a 
hard disk, and only six per cent 
intended to, It will be interesting to 
see what the take-up rate for the 


buyer. 


Cobol on a ZX81 and your own 
development lab for £40? 

Cambridge Microelectronics has 
produced an EPROM programmer 
that costs around £20. With the 
same company’s memory expan- 
sion unit at £15 and a couple of 4K 
memory chips at £3 each, the cost of 
burning programs onto silicon has 
hit a new low. 

The programmer, Promer-81, is 
supplied with a control program on 

| tape. The menu-driven program 

provides screen prompts and com- 
mon programming commands such 
as CHECK and VERIFY. The 
power source is four PP3 batteries. 

Camel’s ROM-81] expansion 
module takes two chips (commonly 
27160r 2732 EPROMs) for up to8K 
of memory expansion. 

From a specialised exercise in 


lar item of expenditure —a familiar | 


tacts with bulletin boards but con- [ 


IBM XT is among this class of | 


A spokesman for Lotus said: 
‘Our intention is not just to swamp 
the market with US software, but to 
start producing software over here.” 

At the moment it’s not certain 
when things will kick off, but Lotus 
will be one of the first US software 
companies to manufacture directly 
in Britain. 

Lotus has already established a 
good name for itself, with products 
like Visiplot and Visitrend under its 
belt. And it’s best selling package 


the pasor ooataend Wil $00 tees pen, inemun con step 


1-2-3 is said to have made over 
60,000 sales since January. 

The 1-2-3 program is a financial/ 
management information package 
which integrates spreedsheet analy- 
sis, graphics and database manage- 
ment in one program for several 
16-bit machines. 

Until now only the US version of 
the program has been available to 
users but by the end of September a 
UK version will be in the shops for 
an extra £30, 


ties heuunon othe whores tool cuted seston ol Wath fou su dees aif 


hexadecimal programming with 
very expensive hardware, through 
equipment comparable in price 
with a home micro, EPROM pro- 
gramming is becoming one of the 
cheapest if not simplest routines in 
home computing. 


Blow it yoursell — Camel's EPROM 
Programmer plus power supply. 


Instruction set gives you the option of generating various 


While software companies try to 
emulate its functions and hardware 
makers try to undercut it, Apple’s 
Lisa continues to give everybody 
something to sheot at. 

The latest marksman is none 
other than Britain’s flagship com- 
puter company ICL. According to 
ungonfirmed rumour ICL is work- 
ing on a Lisa look-alike, to be 
launched next year. 

ICL’s current systems at the 
micro level consist of its Personal 
Computer, a Rair Black Box by any 
other name, and the DRS (Distri- 
buted Resource System) range of 
interconnecting micros. ICL is 


Clive’s rise 


| cost of machines plummeting, Sir 


against Lisa? 


Out ofthe 
mouths of 
Dragons... 


The Dragon speaks — for an extra 
£38 or so. JCB (Microsystems) of 
Bournemouth has introduced a 
speech module that puts words — 
from a stored vocabulary, or cre- 
ated by a programmer — into the 
Welsh micro’s speaker. 

At the heart of the module is 
General Instruments’ SPO256 
speech processor, programmed to 
call up around 200 complete words. 

The SAY command calls up 
stored words from memory, while 
SPEAK creates words from speech 
components, or allophones. ADD 
combines the two main speech 
commands, and further commands 
enable the computer to produce 


speech and graphics  simul- 
taneously. 
JCB is on 0202 423973. 


Despite fierce price cutting in the 
home computer market, with the 


Clive has kept his head well above 
water with a pre-tax profit of £14 
million for the year to March 31. 

Sinclair Research seems to have 
survived without too many hiccups 
—unlike Dragon Data and Grundy 
(PCN issue 27). And with winners 
like the ZX81 and Spectrum it’s not 
surprising that the company’s tur- 
nover has doubled to £54.5m from 
£27.2m. 

Sir Clive still has a few surprises 
up his sleeve, and early next year he 
plans to launch a_ professional 
computer. Sources say the machine 
will be well up market from the 
home computers, but cheaper than 
the top business micros. He is also 
due to launch a pocket-size televi- 
sion using a flat screen this week. 


saying nothing about its plans, and 
Rair would only comment last week 
that its involvement in the develop- 
ment of [CL’s product range is 
continuing. 

The Apple system at present 
costs in the region of £8,500. It is 
thought that ICL will undercut this 
by about £2,000, increasing the 
company’s potential for infiltrating 
the lower end computer market, 

Itisexpected that ICL’s next step 
will be to produce a 32-bit micro at 
low cost. This could incorporate the 
Motorola 68020 32-bit processor, 
which should be available by the 
middle of next year. 
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Watford 


Watford Peripherals, which spe- 
cialises in BBC computer peripher- 
als and software, has launched a 
number of new products, all made 
by the company. 

The EPROM programmer, 
which connects to the computer's 
bus allows you to program all the 
EPROMs that can be used in the 
BBC micro. It has its own power 
supply, connecting lead, ROM- 
based controlling software package 
and manual and is on sale this week 
for £72 plus VAT. The six other 
products are also due for release 
this week. 

The ROM based Beebmon De- 
bugger is £18 plus VAT and debugs 
machine code, Its functions include 
single step, disassemble, memory/ 
register display, break points, relo- 
cate, memory modify and several 
other routines. 

The Watford DFS costs £42 plus 
VAT, and is fully compatible with 
the Acorn DFS. It is claimed to be 
an improvement on the Acorn 
version. The Colour Screen Dump 
package is £399 plus VAT. It uses a 
Seikosha 700 dot matrix colour 
printer, and allows text and high 
resolution graphics to be printed on 
normal paper in seven colours or 30 
shades. A special ROM can be 
plugged into a BBC to give a 
SCDUMP command. Watford says 
this will give the printer any mode in 
full colour, including mode 7. 

Disk Fix allows screen editing 
and copying of any part of a disk 
onto any other part. Itcosts£19 plus 
VAT. 


Printers link 


Printers are no longer simple 
peripherals — they are becoming 
output systems with intermediate 
devices that let you use different 
types of printer interchangeably. 

Dataflex is now selling the Turbo 
Box 106, an intelligent duplexer 
which can be used on any micro, 

‘This will let two micros talk to 
two printers in serial or parallel 
mode, all software driven with 64K 
buffering for about £460," said a 
spokesman for Dataflex. 

Come October, it will sell the box 
with an IEEE-488 interface, too. 
‘This will let you hang more devices 
on to this box without the hassle of 
getting the wiring right,” he said. 
This option will make the box £575 
and people owning the original one 
should be able to get this option 
added, if they want it. 

The unit is built in Sweden by 
Microtech. Dataflex (01-748 4176) 
also distributes US software from 
Ferox. By the end of this month its 
£460 business package Encore! will 
be available, initially for the IBM, 
but later for the Sirius, Apricot and 
Lisa. 

The package, which runs under 
the UCSD-p operating system, also 
has a database management func- 
tion. 
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Anybody stumbling through soft- 
ware catalogues looking for some- 
thing to run on their IBM PC will 
find Lifeboat ready to rush to their 
assistance. 

Lifeboat Associates (01-836 
9028) has sent down the slipway a 
range of utilities and business 
applications in 16-bit format for the 
PC. Many of the names are familiar, 
but brought together they represent 
the US software supplier’s biggest 
move into the IBM environment. 

Of the 22 packages launched last 
week only one is designed and 
produced by Lifeboat itself, but this 
costs less than any of the others and 
promises to give you a migration 
route from one type of system to 
another. Emulator-86 allows you to 
run programs written for a CP/M-86 


64 for Thorn 


Autumn will see a number of new 
games from Thorn EMI Video but 
the new year promises to be more 
interesting as TEV broadens its 
scope. 

TEV (01-836 2444) intends to 
concentrate on the Commodore 64, 
among others. 

Until now it has played safe by 
producing software for Atari and 
Vic 20 systems. A spokesman said 
that it might attract criticism by 


catering for users of US systems but 


he pointed out that that was where 
the majority of business was to be 
done. 

In case you felt that games were 
just a frivolous way of passing the 
time, TEV has included some social 
comment in its forthcoming re- 
leases, Computer War, based on 
the film War Games, comes with 
the discouraging advice: ‘If global 


nuclear war is a game, the only. 


winning move is not to play.” And 
River Rescue entails saving “starv- 
ing and helpless’ refugees. 
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Lifeboat sales 


system on a machine running MS- 
DOS. Itneed not be an IBM PC but 
Lifeboat expects the IBM machine 
to be the focus of interest in this 
utility. it costs £57.50 plus postage 
and packing. 

NWA Statpak, a library of statis- 
tics functions, and Halo, a set of 
colour graphics routines, are both 
specifically designed for the IBM 
system running PCDOS. Statpak 
costs £310 and Halo £115. The 
remainder will run on any MSDOS 
system, 

Several of the remaining names 
will be familiar either from 8-bit 
systems or from original suppliers. 
Lifeboat has put together quite a 
collection. 

These are Panel, (£258) a screen 
panel design routine; PMate, 


(£115) an editor package; EM&0/ 
86, (£138) which allows programs 
written to run under CP/M-80 to go 
on to an 8086 or 8088 system; 
UT-86, (£126) an extension of 
existing 8086 utilities; the com- 
munications facilities © Ascom 
(£126) and Bstam (£132); Autosort- 
86, (£115) a sort/merge/select util- 
ity; dBase I] (£425); Tim and 
Fabs-II, (£483 and £167) data 
handling systems; Lattice-C, (£350) 
a C compiler, and C-Food-Smor- 
gasbord, (£115) a collection of 
subroutines; FPL, (£575) the finan- 
cial management tool, and Unicalc, 
(£149) a spreadsheet calculator; 
and the office systems WordStar, 
T/Maker, Microspell, Math*, and 
Mailmerge, (£276, £178, £190, 
£192, and £98), 


RADAR 
RAT RACE 


KING RAT — Cartridge software ls begioning to surface from Commodore forits_ 


machine with a package called Radar Rat Race. In this maze game you control a 
mouse whose aim is to eat all ten hidden cheeses, You're given some help with a. 
radar screen that pinpoints the locations of cheeses and enemy mice. And if 
that’s not enough to cope with, there are cats ready to pounce. The package 
costs £9.99 and is available from most. leading high street stores’ and 


Voice controlled micro 


More companies are stepping up 
their involvement in producing 
microcomputer products for the 
handicapped. And in response to 
the needs of the blind, Maryland 
Computer Services, in the US, has 
built a new micro called Informa- 
tion Thru Speech (ITS). 

ITS comes with a voice synthesis- 
er and interconnected brailler for 
the blind or visually handicapped. 
The system is based on a Hewlett 
Packard 125 with a Z80 processor, 
64K of RAM and CP/M operating 
system, For about £6,000 you also 
get a disk drive, a visual display 
screen and a detachable keyboard. 

All voice controls and compo- 
nents are housed in the computer, 
and the user has an unlimited 
vocabulary. The rate of speech is 45 
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to 720 words per minute. Tone, 
pitch and volume are adjustable. If 
a word does not follow standard 
rules of English pronunciation, the 


ITS can be seen in operation at 
the MATH 83. exhibition on 
September 15-16 at Derngate Mic- 
rocomputer Technology Centre, 


user can redefine it. Northamptonshire. 


LARGE PRINT 
<a _ THIEL Printer/ 


Terminal 
™* Braille Printers 


Word Processing 


An ITS system with the kind of peripherals it can drive. 


ELIMINATE 
FAULTY 
CASSETTES 


This top 30 games list is compiled from both independent and multiple sources across 
the nation. It reflects what’s happening in high streets in the two weeks up to September 
1 and, like the micro charts, do not take account of mail order sales. The micro charts 
this week show the number of machines sold in the two-week period ending two weeks 
before publication date, so they tell the story in the high street between August 19 and 
September 1. 

Neither mail order nor deposit-only orders are included and the prices quoted are for 
the no-frills models and include VAT. Information for the top-selling micros is culled 
from retailers and dealers throughout the country and, like the games, will be updated 
every alternate week. 

PCN Charts are compiled by MRIB (Computers), London, (01) 408 0250. 


DataClone is the first com- 
pany in the UK established 
specifically for the duplication of 
data cassettes. 


All other duplicating houses 
are audio oriented — only Data- 
Clone has a duplicating system 
designed from scratch purely to 
| handle computer information. 


The result? 


Greatly improved reliability 
in data transfer rates from 300 to 
beyond 2400 baud — previously 
unattainable. 


>> 
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All formats catered for. Quan- 
tities from 200 to infinity. 


+ 
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Contact us now for brochure. 


DataClone — _ the _ first 
specialist service for computer 
cassettes. 
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DATACLONE HAS 
EXPANDED, PRODUCING 
AN EVEN FASTER 
TURNAROUND. NOTE 
NEW ADDRESS. 


4% 


DATACLONE: 


HOME COMPUTERS AT BARGAIN PRICES 


UNIT 1 
ROSLIN SQUARE COMMODORE 64. .,....cccscssecescsncreeenenserensnsek 199,95 
ROSLIN ROAD DRAGON 32... .ccssconscsssersccccnenscnsencsnssnensesseshe 164.95 


Vic 20 Jcugaanhaneuaviieananenusasdnusunstmceudanubwawdasenaste © 33.95 


PLUS 100’s OF GAMES, BOOKS & ACCESSORIES FOR ALL 
POPULAR HOME COMPUTERS. 


VIDEO GALAXY 
193 CHISWICK HIGH RD 
LONDON W4 
Tel: 01-994 4947 


ACTON, LONDON W3 
TEL: 01-993 2134 
TELEX: 21879 
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9 @ T199/4a 
-10 (15) Colour Genie 
11 (16) Tandy Colour 
12 (11) Atari 400 
ff. (9) Newbrain A 
14 (14) Sharp MZ80A 
15 (13) Apple Ie 
y 16 (10) Lynx 46 
1 
18 (20) Aquarius 
“19 (17) Sharp PC1500 
- Cy Bikoy Sour 


in Ten over £1, 000 


B 
IN GAMES & SOFTWARE 
LOOK OUT FOR OUR 2 NEW GAMES 
‘KONG’ and ‘ARMAGEDDON’ 
for the ZX SPECTRUM. 


IN THE SHOPS NOW! £5.90 


“ZX SPECTRUM— 
o * 


WILLY! 


Dealers Contact... 
BUG-BYTE LTD., 
Canning Place, Liverpool. 


Tel: 051-709 7071 


_ 48K SPECTRUM CHALLENGE 
FROM INCENTIVE SOFTWARE LTD 


(0734) 


INSIST ON THE BEST Ask for OCEAN SOFTWARE by name. 091 678 
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Foreign bodies 
in British guise 


A letter recently published in 
your columns suggested that 
PCN should refuse to accept 
advertisements which did not 
identify the country of origin of 
products advertised. This sug- 
gestion from J Nixon of Pinner, 
Middlesex, was obviously in- 
spired by a desire to buy British 
— or at least to be given the 
choice since ‘we have 
enough, nay more than enough, 
cheap material in Britain 
already.” 

Why should it be necessary to 
impose restrictions on those 
whose advertisements support 
a journal? We all have the 
choice of asking questions ab- 
out equipment that we intend to 
purchase. I recently purchased 
a stereo radio/cassette player 
for my car. A well known 
British manufacturer's name 
was on the box, the company 
logo on the front panel and on 
the loudspeakers. I had ‘bought 
British’. Small stickers on the 
equipment itself told me that 
one part had been made in 
Hong Kong, the other in 
Taiwan. 

Secondly, ‘cheap’ is relative. 
Given the choice between 
otherwise identical items, who 
can truthfully say that they 
would pay the higher price? 

What choice of home compu- 
ters would there be if we had no 
foreign imports? Look inside 
any computer on the market 
today and you will find that the 
vast majority of the compo- 
nents are imported. 

If we must suspiciously guard 
against being sold foreign pro- 
ducts in the guise of British 
goods — so be it. But, at least, 
let us have the choice of buying 
what we can afford. 

BE Darby 
Tonbridge, Kent 


Your observation about a 
micro’s country of origin {as it 
relates to components) is most 
apt. The silicon chips inside new 
‘British’ machines come from 
all over the world.—Ed. 


Keep it plain 
and simple, please 


Before actually buying a home 
computer, we accumulated 
computer magazines at an 
alarming rate, but we have, 
however, now decided on a 
weekly purchase of your 
magazine. 


ARES. 


As newcomers to the com- 


puter world, several things 
seem to be outstanding. Firstly 
there seems to be a vast 
amount of games, but while 
most people obviously like to 
play these games once in a 
while, it seems to be a poor 
use of a sophisticated 
machine. We most certainly 
did not buy our computer to 
zoom and zap across the 
screen. It might be presump- 
tuous, but my aim is to under- 
stand more about computers 
in general, and in particular I 
would very much like to learn 
to do simple programs. 

This brings me to complaint 
number two, although com- 
plaint is too strong a word. I 
cannot find a lot of material to 
help with programming, in 
fact, there does not seem to be 
a lot of practical software. 

It was mentioned on a tele- 
vision report to-day that only 4 
per cent of computer owners 
are ladies with children. I do 
not Know why the new hobby 
does not appeal to ladies 
more, but it could be because 
there is very little material 
which is of interest to women. 

My last item is a plea for 
tolerance. Experts who write 
on their subject never quite 
understand that it is not abso- 
lutely clear what they have to 
say. It is, of course, to those 
who know what it is all about, 
and it is also as clear as mud to 
those who don’t. Please put 
explanations in foolproof, sim- 
ple terms. 

Mrs H Mackenzie 
Brixham, Devon 


You are in luck. Starting in issue 
30 we will begin an eight-week 
simple, fool-proof program- 
ming course in our Micropaedia 
section that will take you from 
the very basic concepts behind 
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programming to the more com- 
plex nuances behind languages, 
compilers and assemblers — Ed. 


Lament on the 


software in micro shops and 
High Street retailers has 
prompted me to write this 
little ditty, reminiscent of the 
potential Poet Laureats who 
have graced your pages, in the 
past: 
Down to the shop I merrily 
went, 
A software shop. O, heaven 
sent! 
I went inside to take a PEEK, 
And look for things that'd take 
a week 
To order from a mailhouse 
store 
(For you must wait, and that’s 
a bore). 
Shelves and shelves there were 
in store 
Of programs, in Basic, m/c, 
and more. 
Lots there were for the BBC, 
Spectrum, Oric, and Vic 20. 
Tandy, Apple and 64, 
All could have bought BYTEs 
galore. 
But I was thinking of myself, 
And there was but a little shelf 
Of cassettes lined up in a sad, 
short row. 
(It looked to me like an all- 
time low.) 
Now it seems to me that we’re 
being done, 
For there’s not much new now 
for the ‘81 
We have, instead, to resort 
To magazines of this sort, 
And type with care and finger 


bold 

Long-listed programs, new 
and old, 

Or rack our brains and think 
up some 


New program for the ’81 


So eeeyup! Software houses 
all, 

Rally round to the call. 

Or else, if not, one thing’s for 
certain 

For the ’81 it’s the final cur- 

tain. 

James Cook, 

Faversham, Kent. 


To keep your ’81 replete with 
software, 

Watch our pages for Sinclair 
programs, 

You will find that they are oft 
there, 

And a program on page is 
worth two in the RAMs 
—Ed. 


Safety checks 


on carbonless ° 


I refer to the article ‘A Clean 
Machine’ by Barry Miles 
(PCN, issue 25) and in particu- 
lar to the suggestion that car- 
bonless copy paper may be 
responsible for respiratory and 
skin irritation complaints. 

Handling any paper can 
cause irritation symptoms to a 
very smal] percentage of the 
population. As a- leading 
manufacturer of carbonless 
copy paper for conversion to 
continuous computer station- 
ery our Transcript and Trans- 
form products have been reg- 
ularly and routinely safety 
tested over a number of years. 
Results of such independently 
carried out tests have always 
shown that these products are 
no more irritant in normal use 
than plain paper. 

I know that similar results 
have also been obtained by 
other well-established major 
European producers when 
testing their products at a 
number of different testing in- 
stitutes. Many published scien- 
tific studies and experiments 
undertaken by independent 


workers in occupational health 
in several countries notably 
Sweden and Denmark, have 
obtained similar results. 

John R Mitchell, 

DRG Paper & Board, 

Fife Mills, scahoie hb 
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Write to: Max Phillips, Routine 
Inquiries, Personal Computer 
News, VNU, Evelyn House, 
62 Oxford Street, London 
WIA 2HG. 


Make your 
own monitor 


I am on the lookout for a 
monitor for an Atari 800 or 
one of the new XL models, but I 
also want anew colour TV. Sony 
produces a system called ‘Pro- 
feel’ where you buy all the 
components separately. If I buy 
the tube only, can I use it as a 
monitor and then buy a tuner 
later to use it asa TV? 
W L Overton, 
Harlow, Essex 


Yes, if you want to. The 

Profeel Tube does have an 
RGB and a composite video 
(the one you need for the 800) 
input. All you would need is 
the relevant fiddly cable mak- 
ing up. 

But the Profeel does seem a 
bitofasledgehammertocracka 
grape. It is a very nice, very 
beautiful system. But you could 
buy any of a large number of 
modern TV/Monitor sets (try 
Grundig or Ferguson for star- 
ters) and end up witha Teletext 
set and a lot of change into the 
bargain. 


Joystick choice 
for Spectrum 


Q I have bought a 48K Spec- 
trum with a joystick. I also 

got the Hobbit, and would like to 

know how to program the 

joystick to play the Hobbit with. 

Raymond Duguid, 

Keith, Banffshire 


Um... why would you 

want to play the Hobbit 
witha joystick? Surely the point 
of a joystick is to allow you to 
use your super-fast reactions to 
zip around the screen zapping 
aliens, and as the Hobbit is an 
adventure game, with on- 
screen graphics but no on- 
screen action, itwouldn’t helpa 
lot. Unless you fancy frazzling 
the trolls with the fire 
button... 

But seriously, if you don’t 
really have a joystick interfac- 
ing problem yet, you probably 
will soon. Some manufacturers 
have ‘teamed up’ so that their 
games will work with certain 
joysticks, and vice versa, but 
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that isn’t always the case. Other 
software manufacturers give 
you details of the POKEs you 
should make in order to use 
joysticks, while a third category 
doesn’t bother. 

In the latter case you have a 
choice — either break into the 
machine code and work it out 
for yourself, or ring up the 
manufacturers and hassle 
them. Guess which is the most 
fun... 

But the general advice is, 
when you’re buying a game, 
check that it will work with your 
joystick first. When you're 
buying a joystick, check to see 
which ones work with the most 
games. 


Just rewards 
for Genie-us 


Ihave written a renumber 

routine for a 16K Video 
Genie level II. It is written in 
Basic and will renumber up to 
line 64999 with any desired 
increment. All GOTOs, 
THENs, GOSUBs and so on are 
automatically adjusted. 

Is there any chance I could 
market it? How can I obtain a 
copyright for it? 

I’m also completing a prog- 
ram that gives a decompiled 
dump of the RAM or any 
machine code program, display 
of codes and mnemonics for the 
Z80. Do you think there will bea 
demand for this sort of 
program? 

M Boota, 


HMS Brilliant 
A Unfortunately, IT don’t 
think you'll find market- 
ing a renumber routine for the 
Genie very rewarding. It isn’t a 
long, complicated routine, and 
is probably more suited as a 
magazine short. 

The only possibility would be 
a really sophisticated version 
(can yours merge programs, 
renumber individual sections 
and so on?) as part of a set of 
programming utilities. If it’s 
any consolation, provided you 
didn’t steal it from anywhere, 
you already have copyright on 
it. But remember, it’s a short 
enough routine for hundreds of 
users to have written one just 
like it all of their own. 

A Z80 disassembler is a 
better bet, although still of 
limited appeal. To beat other 
offerings, your version would 
have to offer extraordinary 


Lost in a maze of bits and bytes, trapped in a forest of errors, or bugged by Basic? 
Whatever your problem, access our HELP function. . 


features. It should be able to 
cope with labels and comments 
— you should be able to rebuild 
a complete assembly language 
source by gradually refining the 
disassembly as you figure bits of 
it out. 

This may require you to write 
it all out in assembly language 
yourself. 


Theory of a 
the Oric & 


According to the Oric’s 
manual, the screen mem- 
ory is not used by Basic unless 
the GRAB command is used. 
This doesn’t seem to be true. Try 
this program: 
10 INPUT C$,A,N% 
20 PRINT C$,A,N% 
30 GET F$ 
40 HIRES 
50 TEXT 
60 PRINT C$,A,N% 

After the HIRES is used, the 
string variable is destroyed. 
How can this be overcome? 
Constantinos Georgiodis, 
Trondheim, Norway 


This one is so nasty it’s hard 
to believe! When you power 

up your Oric, Himem is set at 
9FOO hex, apparently for no 
good reason. Rather than being 
at the top of free memory, it’s in 
the middle of the alternate 
character set. 

So Basic programs which use 
a lot of data frequently corrupt 
the character set. The standard 
fix is to set HIMEM at the more 
sensible position of 97FF hex at 
the start of your programs. 
‘You'll find that this also stops 
strings being corrupted when 
youswitch between HIRES and 
TEXT. You should reset 
Himem to this location after a 
RELEASE as well. 

RELEASE puts Himem to 
9EFF and not 9F00 as you’d 
expect. There’s nothing like a 
little inconsistency to liven up a 
machine! 


Television 
trouble 


lown a ZX Spectrum and I 

have two problems — both 
can be annoying. First, if ] move 
my computer even slightly, the 
plug that goes into the jack 
socket on the right of the 
computer seems to get moved. 
This even happens if I push the 
plug further in. 
Secondly, it seems that if my 


. better known as Max Phillips. 


computer gets hot the screen 
turns black and white and I have 
to retune the television. 

Barry Hamilton, 

London WI 


The best way of working 
out where the problem 
lies is to run a few tests, 

Some of the older colour 
TVs (mine for example} take 
time to ‘warmup’. Youcan tune 
them so you get colour when 
you switch on, but you then 
have to retune them once 
they've been going a while. Try 
watching television without 
your micro for about half an 
hour, without touching the 
tuning, and if the picture varies 
between black and white and 
colour, this is where your 
problem lies. 

To check the Spectrum, try 
using another TV. If you get the 
same problem, it may be that 
your ULA clock needs ad- 
justing. 

You might also find that it is 
the UHF/VHF modulator or 
the video circuit that needs 
adjusting. If you’re not used to 
poking around inside your 
machine, then the best advice 
is, don’t. Ifitis your micro that’s 
the trouble, then you can only 
really fix the problem by trial 
and error adjustments. 

As for the jack plug, try 
sellotape, Blu-tack or any of the 
other tacky add-ons. 


Z81 out for 
the count 


I own a ZX81 with a 16K 
RAM pack. PRINT PEEK 
16388 + PEEK 16389*256 
should give me the top of RAM. 
It produces the result 32768. 
When divide this by 1024(1K)I 
should get 16 as I have 16K 
RAM. However, to date, I get a 
result of 32. 
Michael Tomlinson, 
Wallasey, Merseyside 


I’m afraid you'll never get 
32768/1024 to be 16. The 
pointis that locations 16388 and 
16389 (RAMTOP) point to the 
top address in RAM. This is 
‘32768. But a look at a ZX81 
memory map will show that the 
RAM doesn’t start at location 
O. It starts at location 16384. 
A little maths. RAM is 
between 32768 and 16384. So 
you've got 32768— 
16384 = 16384 locations. And 
16384/1024 is 16. 
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‘The Illustrated CP/M Wordstar 
Dictionary’ by Russell A Stultz, 
published by Prentice-Hall at 
£12.70 (paperback, 258 pages). 
When a program suite as diffi- 
cult to learn as WordStar- 
SpellStar-Mailmerge becomes 
popular it’s inevitable that a 
| secondary market in tutorials 
and manuals will develop. 

The Illustrated CP/M-Word- 
Star Dictionary is, however, a 
poor example of the genre. 
First, by no stretch of the 
imagination could it be de- 


scribed as a dictionary — it isn’t 
in alphabetical order, and 
doesn’t supply even one defini- 
tion. 

What it purports to do is to 
introduce prospective WS- 
wizards to the features of the 
CP/M system, WordStar and 
the associated programs men- 
tioned on the book-cover. 

The features are covered in 
modules, grouping similar con- 
cepts together. A reasonable 
start, but the illustrative dood- 
les (no way do they merit a 
more dignified name) are pitiful 
scratchings which bear scant 
resemblance to what actually 
appears on-screen. 

Examples detailed in the text 
are competent but dull and 
don’t convey the power locked 
up in the system, nor do they 
stimulate the student’s im- 
agination. 

The end of the book presents 
a series of test questions, and 
knowing the answer to them 
won't make the system any 
easier to use. For example, the 
first one is “What does CP/M 
stand for?’ Who cares? Mr 
Stultz seems to be more con- 
cerned to show how much he 
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book would your micro want you tobuy? PCN’s review page helps you choose. 


knows than with how well his 
readers have understood the 
subject. 
At £12.75 it isn’t worth the 
money. 
RK 


‘Inside your Computer’ by lan 
Sinclair, published by Granada at 
£4.95 (paperback, 114 pages). 
Inside your Computer is the 
latest of a seemingly limitless 
stream of vaguely micro-com- 
puter related titles from the 
successful Granada Publishers/ 
Ian Sinclair combination. 

For once, however, the sub- 
ject matter is not a particular 
machine, treated in an identical 
fashion with similar (if not 
precisely cloned) listings of 
unimaginative programs, but 
the general principles which 
underline all machines. 

This book is intended to give 
those who are unfamiliar with 
micros a technical grounding in 
these little beasts, and the ideas 
behind the hardware. 

Can it? Can any single 
volume? A point which is not 
answered by this book. 

There’s plenty in it, but it is 


INSIDE YOUR 
COMPUTER 


not contain any revelations or 
new material, That, [suppose is 
hardly surprising — there isn'ta 
lot one can say — but Mr 
Sinclair doesn’t even come up 
with a new way of saying it, 
His explanations of in-CPU 
bit-twiddling are pedestrian, a 
trifle confusing and anyway 
hardly necessary at this level — 
after all, he’s supposed to be 
introducing computers. He 
tries to cram an entire Universi- 
ty course into 110 pages, and it 


not well-organised and it does doesn’t fit. RK | 


SLICKER 
SLICKER 
SLICKER 
SLICKER 
SLICKER 
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If you’ve got something to crow 
about .. . a bit of magic that'll 
make the world a better place 
for micro users, then send it to 


readers’ hints and tips page. 
We'll pay you £5 if we print it. 
We'll pay you even more if your 
little gem gets our vote as 
microwave of the month. Think 
on... and write to Micro- 


London W1A 2HG. 


The Oric 
apostrophied 

The GET function on the Oric 
works for most keys, but 
strangely not the apostrophe 
key. For example, try the 
program: 

10 GET A$ 

20 PRINT ASC(A$) 

30 GOTO 10 

This prints out the correct 
ASCII code for most keys, but 
gives an illegal quantity error in 
line 20 if you press the apos- 
trophe. 

It seems that the apostrophe 
is taken as a null string. 

A simple way to avoid this is 
to PEEK location 53 (35 hex) to 
retrieve the character. This 
contains. the code for the last 
key pressed. In the program 
above, you could use: 

10 GET A$ 

20 PRINT PEEK (53) 
30 GOTO 10 

AS Lim, 

Moss side, Manchester 


Commodore in 
merger shock? 


Among the facilities lacking 
from Commodore 64 Basic is 
the ability to merge programs. 
The short machine code routine 
given in figure 1 provides this 
facility. 

Touseit, LOAD the first part 
of your program. Add this Basic 
routine onto it and RUN it. 
Now type SYS 40448. LOAD 
the second part of program and 
type SYS 40468. You should 
find you have one complete 


Figure 1 


PCN Microwaves—our regular’ 


waves, PCN, 62 Oxford Street, 


1636 DATA 216.56,173,45,4,233.2.141,45.4 
1946 DATA @.141,44,.6.96,234,2 
1956 DATA 6. 163.3,141.44,4,96 


program. Remember to delete 
the merge routine after you 
have used it. 

You should ensure that the 
program being merged has 
higher line numbers than the 
first program. The routine still 
works but the program’s line 
numbering will be mixed up if 
you don’t. 

M Seeman, 
Stockwood, Bristol 


’ Colour your 


Aquarius 


The Aquarius guide to home 
computing does not give any 
information whatsoever for 
changing the border, paper or 
ink colours. I have therefore 
devised a table of values to be 
POKED. 

When PRINT CHR§(II) is 
used the border, paper and ink 
are all reset to normal.In the 
table, all the numbers should be 
preceded by POKE *****, 
RED INK 
GREEN INK 
YELLOW INK 
BLUE INK 
VIOLET INK 
LIGHT BLUE 
GREEN INK 
WHITE INK 
LIGHT GREY INK 
BLUE — GREEN INK 
MAGENTA INK 
DARK BLUE INK 
LIGHT YELLOW INK 
LIGHT GREEN INK 
ORANGE INK 
DARK GREY INK 


TO CHANGE PAPER ADD 


PAPER COLOUR —1 + INK 
COLOUR. To print a white 
paper and border with blue- 
green ink use: 

10 FOR F = 13312 TO 14311 
20 POKE F, 7-1 + 143 

30 NEXT F 

Mark Dyos, 

Little Sutton, Cheshire 


Lynx masters 
the motor 


This short machine code 
routine allows you to use the 
cassette motor without pulling 
the remote jack ona 48K Lynx. 
The code can be located any- 
where in memory, but it’s best 


1498 REM ## MERGE FOR CEM 64 
1416 REM POKE 32.159°POKE 36,155 
idee FOR [=4u445 TO 40478: RERD A: 


ee I. A: HEXT 
2173.46 
od 234, 163, 7 141.43 
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Figure 2 


to reserve memory using RE- 
SERVE HIMEM-9 and putting 
the code at the new value of 
HIMEM (use PRINT 
HIMEM). 

To load the program, enter 
CD BD 09 CO CD F2 OC 18 F7 
from the monitor and then 
DPOKE &6225, start address 
To use the routine in Basic, 
enter EXT and press return. 
Press any key to stop the 
cassette. G6224 will run the 
routine from the monitor. 

T Titchmarsh, 
St Ives, Cambs 


Side by side 
by Spectrum 
This Basic program (figure 2) 
loads a machine code routine to 
allow horizontal scrolling on a 
48K Spectrum. Once the pro- 
gram has been run, RANDO- 
MIZE USR 32000 to scroll the 
screen left and RANDOMIZE 
USR 32017 to scroll to the right. 
Lines 100 onwards are a 
simple demo to show the scroll- 
ing working. You can, if you 
want, save the machine code 
without the Basic loader with 
SAVE “SCROLL” CODE 
32000,33. Use LOAD 
“SCROLL” CODE 32000 to 
get it back again. 
John Isaacs, 
Bournemouth, Dorset 


Dragon on 

go-slow 

Dragon LISTings can. be pro- 
duced at a more sedate pace by 
using POKE 359,60. This 
POKE affects everything thatis 
output — try some PRINTs for 


BSrectrum 


Bcre 
GM wee = THE 


" FANE upisivo TF 


CRA -AG,-ur 
&OQ Ta 


example. POKE 359,57 is nor- 
mal speed. 

T D Copsey, 

Benfleet, Essex 


Cross the 
BORDER problem 


The Spectrum's BORDER 
command causes occasional 
problems. Try this program: 
10 PAPER5: CLS: BORDER 
4 
30 PAUSE 0 
40 PAPER3: CLS: BORDER 
2 
60 PAUSE 0: GO TO 10 

The two-line input area at the 
bottom of the screen should 
take the BORDER colour but 
doesn’t. This can, of course, be 
cured by clearing the screen 
after executing BORDER. But 
this wipes out any picture on the 
screen. A simple fix is to use 
INPUT INKEY$. This will 
change the two-line band to 
match the border. Try it at lines 
20 and 50. 
Gauden Galea, 
Zebbug, Malta 


Looks good 
on paper 
If you leave the Sinclair printer 


permanently attached to the 
computer, every time you 


“switch on the micro the printer 


paper advances slightly, wast- 
ing inches in the long term. 

To stop this, leave the power 
plug in its socket and turn the 
computer on from the power 
switch, 

William Hern, 
Horner, Kintore 


home microcomputer on the market, 
but when one examines its facilities 
for making music or sound effects to liven 
up games, it soon becomes apparent that 
the machine leaves a lot to be desired. 
But you can deal with this limitation by 
equipping the Spectrum with a sound 
generator which will allow melodies, 
chords, and special sound effects to be 
produced. 
The AY-3-8910 is a 40 pin integrated 


Ti: Spectrum may be the best selling 


‘Asound 
generator will 
solvethe 
problem’ 


circuit produced by General Instruments. 
It has three tone generators, a noise 
generator, an envelope generator, and 
individual envelope and amplitude control 
by four-bit digital to analog convertors, as 
well as two eight-bit ports. 

The device has a lot of internal registers 
which are used to select the generators 
needed to load them with control data. 
Although it is complicated electronically, 
it is relatively easy to interface to most 
micros, 


Trevor fais net fas Staclair ean team up to make beautiful 1 music t sites 


Sounds hada 
— the Spectrum sings 


Sound generator 
The AY-3-8910 contains 16 internal regis- 
ters which contro] the parameters of the 
sound output, such as attack, decay, tone, 
noise and volume. 

So fairly complex sounds can be synthe- 
sised and played quite easily without 
complex software. 

To produce any subtle sounds, you need 
to understand the registers in the 8910. 
Figure 1 shows the details of the various 
registers. 

All the registers are eight bits long, but 
some of them are cascaded (joined) 
together to allow greater control over the 
functions to be performed. 

Registers one and two are cascaded 
together to give a 12-bit word which 
controls the tone period for channel A. The 
register pair can have any value between 
one and 4095. The systems clock frequency 
is divided internally by 16 before it is fed to 
the tone generator. The output frequency 
can be easily determined by the following 
relationship: output frequency equals 
frequency of the clock/16 times N, where N 
can be any value from one to 4095. 

Registers two, three, four and five are 
just like registers zero and one, except that 
they control the tone generators B and C. 
Control of the noise generator is achieved 
by using register six, which has its clock 
frequency divided by 16 just like the tone 
generators, but only uses five bits of data. 

Register seven is the most important 
register in the sound generator. It is active 


FIGURE 1 — DETAILS OF THE EIGHT BIT REGISTERS 
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CHANNEL A TONE PERIOD 


CHANNEL B TONE PERIOD 


8 BIT FINE TUNE A 


4 BIT COARSE TUNE A 
8 BIT FINE TUNE B 


4 BIT COARSE TUNE B 


CHANNEL C TONE PERIOD 


8 BIT FINE TUNE C 
4 BIT COARSE TUNE C 


CHANNEL A AMPLITUDE 


ENVELOPE PERIOD 


CHANNEL B AMPLITUDE 
CHANNEL C AMPLITUDE 


ENVELOPE SHAPE |__| 4 BIT CONTROL 
| ee 


IENV| 4 BIT AMPLITUDE 


| __|ENV] 4 BIT AMPLITUDE 


8 BIT FINE TUNE 
8 BIT COARSE TUNE 


All resistors are 1/4 watt 5% 


R1 10M ohms (brown, black, blue) 
R2 300 ohms (orange, black, brown) 
R3 4.7K ohms (yellow, violet, red) 
R4 10 ohms (brown, black, black) 
R5 10K ohms (brown, black, orange) 
VR1 1K ohm log Potentiometer 


C1 20 pico farad polystyrene 

C2,3,4 4.7 micro farad 15 volt Electrolytic 

C5 100 nano farads Polyester (brown, black, 
yellow, white, red) 

C6 10 micro farads Electrolytic 15 volts 


SEMI CONDUCTORS 


C1 4011B 
IC2 4013B 
IC3 74LS04 
1C4 74LS02 
IC5 74LS08 
IC6 AY-3-8910 
1C7 LM386 


Veroboard 5 x 33 inches 0.1 
5 x 14 pin Integrated circuit sockets 
1 x 8 pin Integrated circuit sockets 
1 x 40 pin Integrated circuit sockets 
1 pack of Veropins 

Connecting wire 

Spectrum edge connector 

4 Megahertz crystal 

Connecting wire 

Solder 

8 ohm 1 watt loudspeaker 

1 small toggle switch 


when its input has alow signal applied to it. 
By placing 0 in this register all the channels 
will be enabled, whereas 255 willturn them 
off. 

Bits one and four control tone B and 
the noise. If bit three is set low with decimal 
246, the noise generator will be mixed with 
tone A. 

To set the amplitude of channel A you 
must set register eight. Only the four lower 
bits are used—this allows one of 16 volume 
levels to be obtained. If bit four is set to 
one, the output level is set by the envelope 
generator, and hence bits zero to three 
become redundant and have no effect on 
the output. Toset the volume for channel B 
and C registers eight and nine are used. 

The envelope periodisset using registers 
11 and 12, which form a 16-bit word. These 
registers use the clock period divided by 
256. 

Register 13 determines the cycle and 
shape of the output waveform. The 
envelope generator divides the envelope 
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period by 16 to provide the 16 states per 
cycle envelope pattern as selected by bits 
| zero to three. The patterns obtained are 
shown in figure 2 along with the decimal 
values used to produce them. 
The output ports that can be used with 
joysticks and interface circuits are control- 
led by registers 14 and 15. 


The circuit 
The circuitry employed is relatively simple 
and falls into four main groups. 
@ Clock frequency generation 
@ Decoding logic to address PSG 
@ Sound generator 
@ Amplification of output signal 

The clock frequency is derived from a 
4MHz crystal which is divided by two by 
IC2 and applied to the 8910. 

The decoding is carried out by the logic 
circuitry contained in IC three, four and 
five, What this does is to select the 8910 
chip when an OUT command that contains 
the right address is placed on the com- 
puter’s bus. 

The sound generator is IC six, and this 
produces all the tones and noises required, 
depending on the setting of the internal 
registers. The sound produced is further 
amplified by the old work-horse LM386 
low power audio amplifier, which is 
coupled to a miniature 80hm half watt 
loudspeaker. 


Construction 


The circuitry is not difficult to build, but 
care should be taken, as there are lots of 


= SPECTRUM SOUND Meee 


tracks to cut and wire links on the 
veroboard. Printed circuit board could 
have been used instead, but this would 
obviously increase the cost. 

Refer to figure 3 and make all the 
necessary track cuts. Insert the wire links 
followed by the integrated circuit sockets. 
The resistors, capacitors and the crystal 
can then be placed onto the board, 


Veropins are then inserted, and any, 


further links can be soldered in place on the 
board. 

Wire up the loudspeaker and volume 
control VR1 as on the diagram, and insert 
the integrated circuits into thesockets. The 
whole unit is now ready to be placed inside | 
the case. The speakeris attached tothe fret | 
cloth with any general purpose adhesive, 
such as Araldite. The case should have a 


slot cut into it to allow the edge connector |20 p> 


FIGURE 4 — LAYOUT DIAGRAM OF SOUND GENERATOR 
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FIGURE 3 — CIRCUIT DIAGRAM OF SOUND GENERATOR 
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<4 19) to protrude out so that it can be plugged 


into the back of the Spectrum, 

To get any sort of noise out of the sound 
generator you have to get the Spectrum to 
put the correct signals onto the data lines. 
This is accomplished by using the OUT 
command, eg out 223, RN toselect register 

‘n. 
After this has been done, the selected 


‘Fairly complex 
sounds canbe 
synthesised and 
played without 
complex software’ 


register can be loaded with the appropriate 
data by using the OUT 191 command. The 
data for effects such as explosions can be 
loaded from Basic, for example: 

10 out 223,6: out 191,31: out 223,7: out 
191,7 

20 out 223,8: 
191,16 

30 out 223,10: out 191,16 

40 out 223,12; out 191,20: out 223,13: out 
191,0 


out 191,16: out 223,9: out 


|SPECTRUM SOUND 


Line 10 sets up the noise generator and 
enables all noise outputs. Line 20 confi- 
gures the level ofchanne! A and B, whereas 
line 30 controls Channel C level. 

The rest of the datacontrols the length of 
the delay and sets up the envelope 
generator so that the waveform of the 
sound decays. This small piece of code 
could be stored as a subroutine and called 
by the main program when required. 

Allthe registers will retain their previous 
value if they are not reset after use, 
therefore if more than one effect is to be 
generated it is essential to place a zero inall 
of the unwanted registers to avoid any odd 
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‘It is relatively 
easy to 
interface to 
most micros’ 


be adopted. 
effects being generated. Obviously ran- 
dom values could be placed into the 
registers to see what type of effects they 
give, or a more systematic approach could 
be adopted. 


GRAPHICAL REPRESENTATION 
OF THE ENVELOPE GENERATORS 
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At last! A joystick that works! 


Cambridge Computing bring you the first intelligent joystick. 
oe 


Works on all existing software - regardless of which keys the program 
uses. No need for specially written software. Features include: 


@ Compatible with Spectrum, 
@ 2 Independent Fire Buttons 


@8 Directional Microswitched action 


@ Plugs into edge connector 


@!nterface complete with edge connector 


@ Atari joystick compatible 
@ Joystick with Interface £29.90 


NANTES sescosoeudacr ec vorcteaateanvkw cna teuiwss wwaencsnaselcaastastishesanpacenenet 
PROFESS sees esincouradsunnca sedaveasneaues cp tereervor en eeeurrvee esi senate 


Please send me for Spectrum, 


ieerscoae joystick, interface, and tape @ £29.90... 


..interface and tape @ £24.00...............-.2+ 


Total including VAT 


Enquiries from dealers 
are welcome, ring 
Anita Kirkland on 
0223-322905 


Please make cheques 
and P.O.s payable to: vr 
Cambridge Computing, PCN 


1 Benson Street, 


€€ CAMBRIDGE COMPUTING 


Cambridge CB4 30J. 
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o far in this series we’ve roughed out 
the plot of your adventure game, 

drawn up a map and discussed the 
main types of characters who will inhabit 
the fantasy landscape. 

Assuming you've decided to make your 
hero/heroine a character who can grow and 
progress in the course of the adventure, 
how do you go about creating such a 
character? 


In practical terms we can either give the 
player a fixed number of ‘character points’ 
to distribute between, say, six characteris- 
tics in any way that they wish (within 
certain upper and lower limits), or we can 
have the computer do the same job, in a 
fairly arbitrary manner, by using a random 
number generator. 

(There is actually another alternative 
where the player selects his or her 
character type from a given list. However, 
since the writer will have assigned a fixed 

| set of characteristics to each type this is 
really a limited variation of the first 
option.) 

Whichever option you adopt the main 
point is that the player starts out with a set 
of characteristics, each of which may grow 
or shrink as he goes along — and make a 


| great deal of difference to the outcome of 


the game. 

Given this situation, the game must 
include at least one unavoidable situation 
to test each characteristic. 

A typical set of characteristics might 
include strength, dexterity, intelligence, 
wealth, luck and size. 

A character’s size isn’t likely to change, 
unless he gets his head or legs chopped off 
(or finds a magic potion), but it can be used 
to decide whether he can follow certain 
paths, cross certain obstacles, or hide in a 
tricky situation. All the other characteris- 
tics may well be affected by what happens 
during a game, however. 

Let’s take strength as an example. 
Characters with a low strength rating are 
clearly going to be hampered in several 
ways. There will, forinstance, be a limit on 
the size of the weapons and equipment that 
they can handle effectively — even if they 
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have a high dexterity rating. 

Such characters will need to rely on their 
intelligence and luck rather than brute 
force wherever possible. Andiftheydorun 
into a fight or some other test of strength 
they will need to win through or escape as 
quickly as possible, since a zero strength 
rating equals ‘You're dead’. 

Having said that, you might also like to 
raise a character’s stength rating by an 
appropriate amount if they overcome an 
especially difficult physical test. 

Apart from conflict and test situations, 
one of the most critical uses of the test 
characteristic is that it should govern what 
a character can carry. 

Those of you who already have some 
experience of adventuring will no doubt be 
familiar with the INVENTORY function 
under one name or another. Basically it 
controls, records and lists on request the 
items that the player is carrying at any 
given moment. Unfortunately, many 
adventure writers in the past have used the 
number ofitems carried as a way of limiting 
the size of the inventory. This can lead to 
the sort of ridiculous situation where the 
player can pick up a sledgehammer (one 
item) but has to drop something in order to 
pick up a box of matches and an oil lamp 
(two items) because the player is already 
carrying five items and may not carry more 
than six items at a time. 

Since you will need to include an 
inventory size routine in your program 
anyway, rather than use numbers of items 
as the limiter, why not assign a weight to 
each portable item and calculate the 
permissible inventory as a percentage of 
the player’s strength rating? 

A word of warning. If you do decide to 
use this method, don’t leave too many 
small objects lying around, or stronger 
characters could end up with an inventory 
list that takes up the whole screen. 

Of the other characteristics, dexterity, 
intelligence and wealth are self-explana- 
tory. 

And that leaves luck. Doesn't that 
run against my previous argument that a 
game should be evenly balanced? 

Actually it doesn’t. In the first place 
luck, or what looks like Juck, plays an 
important partin real life. Luck can be both 
good and bad. Second, the element of 
chance, used in moderation, adds spice toa 
game. 

Will the hero notice asmall trap doorina 
dark corner that leads to a short cut or out 
of trouble? Will he be killed, wounded or 
escape unharmed from a cunning booby- 
trap? Will a small or poorly armed 
character strike a lucky blow and defeat a 
superior attacker? The luck factor can 
work to maintain the balance of a game, so 
don’t bein too much ofa hurry tocrossit off 
the list of useful characteristics. 


| ADVENTURES: PART 3 


Charaeter creation and pitfalls are John Noad’s concern in the final part of this programming series, 


Creative characters 


Interior decor 


Back to the maps. We need to decide what | 


should, and should not, go into all those 
rooms. Now we come to a part of the 
process that is not only important but often 
also the most difficult to get right — the 
‘interior decoration’. 

Filling the rooms to the best possible 
effect is largely dependent on the inven- 
tiveness of the writer. The best games are 
usually those which offer the most original 
problems for the player to overcome. The 
only coverall rule that comes to mind is that 
the filling of the rooms should be directly 
related to the characters who inhabit the 
fantasy world. 

Rather than making specific recom- 
mendations, we'll concentrate on the main 
areas where mistakes are made, even by 
professional writers, and to suggest some 
of the ways in which they can be avoided. 


Overcrowding There's always a temptation, 
especially when you’re working with a 
limited number of rooms, to try to fillevery 
nook and cranny with people, creatures 
and objects. Resist this temptation. No 
writer wants to waste space, but this is one 
of those situations where too much can be 
as bad as, or worse than, too little — for 
several reasons. 

First there’s the element of surprise. 

Let’s suppose you decide to put two 
things in every room, be they people, 
creatures or objects. What you have done 
is to give a pattern to your game, and even 
the dumbest player will soon realise that 
there are going to be a couple of things to 
deal with in each room. So how do you hide 
anything? How do youcreate an elementof 
surprise? Obviously you'll now have to put 
three things in some rooms to get your 
effect, 


Atthat rate even a quite small adventure 
would soon start to look like a tube train in 
the rush hour. And you still won’t really 
have the advantages of surprising the 
players, as they'll soon learn to be on the 
look-out for extra items. The second 
objection to overcrowding takes us back to 
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423) the reason why it usually occurs — limited 


RAM space. For while you have space by 
having a small number of rooms to 
describe, if the rooms are overcrowded 
you'll need the extra space to cope with 
larger item arrays, and for the extra 
subroutines that process the added events. 

Generally speaking, it is better to keep 
the number of things in an adventure down 
to a minimum and to spread them out in 
what would appear to be a random 
manner. 

The unsettling effect of the occasional 
empty room can be heightened by having 
at least a couple of things which are 
randomly placed by the computer itself 
at the start of each game. In this way a 
cartain room might come up empty for 
several games in a row, and then suddenly 
become inhabited by an aggressive mon- 
ster in the next. (This is also one way of 
catching people who try to LIST a game 
before playing it.) 

Moral number 1: Go for quality rather 
than quantity. Most players will gain more 
satisfaction from overcoming one really 
challenging problem than they will from 
resolving half-a-dozen problems that look 
petty and pointless once the solutions are 
known. 


Being obvious Watch out for the thin line 
that divides being fair from being over 
obvious. Being fair means writing an 
adventure that follows a consistent set of 
rules and setting problems that anyone 
with a reasonable amount of intelligence 
and general knowledge should be able to 
solve. 

Being obvious means. . . well let me 
tell youa game I came across a few months 
ago. 

In this game the only solution to the 
problem that provided the climax of the 
game was to drop a banana skin. This skin 
was placed atthe start of the game inaroom 
about halfway through the maze and, in 
that position, seemed to serve no useful 
purpose. 

Unfortunately the writer ruined a rather 
clever and amusing piece of problem- 
setting by making it impossible to leave any 
room containing the banana skin without 
picking it up. Thus there was no need 
whatever for the players to recognise the 
significance of this item since they had to be 
carrying it when they came to the final 
room. 

Moral number 2: Don’t underestimate 
the players’ ability by telegraphing the 
value of the important clues, objects, and 
so On. 


Being devious One mistake that occurs even 
more frequently arises when writers try to 
be too subtle. Take an example from a 


‘Use booby-traps 
harshly if you 
will — but be fair’ 
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professionally written game. 

The writers chose to provide the player 
with an extra (and very necessary) piece of 
equipment. They claim that their game is 
fair, but the way this item is introduced 
makes no sense. It is, therefore, anything 
but fair. 

The scenario Is like this. In room X you 
are allowed to GET one or more of three 
listed items, none of which has any 
immediate value. If you use the INVEN- 
TORY command before leaving room X 
you will only be told which, if any, of the 
three listed items you are carrying. 

You now proceed to room X+ 1 (room X 
has only one exit) and find yourself with a 
problem to solve. If you use any command 
other than INVENTORY you will be 
killedimmediately. However, if you docall 
up the inventory again — though there is 


no earthly reason why you should — you 
will find that somehow or other you have 
acquired an extra piece of equipment 
which you can use to avoid being killed! 

It may well be that the writers of this 
game have some explanation for the 
incident, but I suspect that they alone 
know what it is. 

Moral number 3: Be logical. There’s no 
reason why you shouldn’t introduce odd 
events into a game if you wish, so long as 
the player has a genuine chance of finding 
out what’s going on and how he can deal 
with it. 


Think player There is a rather different but 
no less frustrating fault: that of overlook- 
ing the player’s point of view. 

There is, in one very well-known and 
popular game, a point at which the player 
must conceal himself in a certain object in 
order to be able to move on to the next part 
of the adventure. 

As it happens, the object concerned is 
only one of several similar objects, though 
the player cannot specify which one he will 
hide in. Instead, if he makes the right 
choice (ie to hide) quickly enough then he 
will, by default, hide in the right object. If 
he takes too long over his decision he will 
be told that he cannot hide at all — even 
though a hiding place is available. 

Clearly this is an illogical situation, the 
mark of careless programming. If the 
program had been capable of dealing with 
just one more item — the fact that the 
correct hiding place was no longer avail- 
able — then the other potential hiding 
places could have been sealed off and the 


whole situation would have been made 
consistent without giving the player an 
advantage. 

Moral number 3: Think player. If the 
only acceptable way to break a window, 
say, is with astone then make sure that the 
player has no other implements on hand 
capable of doing the job. Take time over 
the problems you:set and, if there are 
alternative solutions either block them off 
or expand the program to deal with them. 
Don’t just hope that they will go unnoticed. 


Booby-traps: These can be used or abused. 
In another game written by an amateur, it 
was possible to find the final problem in the 
game in only eight moves. Moreover one 
could solve this problem — a combination 
lock — simply by trying all the different 
possible combinations. 

Obviously this would have ruined the 
rest of the game, in which one searched for 
clues to the correct set of numbers, but it 
was possible. Indeed, given an overdose of 
luck one might have opened the safe after 
only five or six attempts. The answer to this 
situation was the introduction of a fatal 
booby-trap set to go off after two or three 
incorrect attempts (making allowance for 
the odd mis-hit by the player). 

Basically there are two types of booby- 
trap: those which can be made safe 
(defused), to penalise unwise players (for 
being too rash or too greedy), to prevent 
the player from short-cutting (as above), or 
as a means of creating a little confusion by 
protecting ared herring —an object orclue 
which is not essential to the game. But 
remember, if you're only trying to prevent 
short-cutting make sure that there is also a 
legal way round the booby-trap. 

Defusable booby-traps are legitimate 
problems in their own right, of course, and 
finding devious solutions to tortuous situa- 
tions can be as much fun for the writer as it 
will be for the players. 

Moral number 4; Use booby-traps 
harshly if you will— but be fair, There is an 
allegedly true story that, some years ago, 
the writer of a cartoon strip adventure 
story was given the sack and his job handed 
to another author. Not being exactly 
thrilled by this the first writer, bound by 
contract not to kill his main character, 
settled for leaving the hero chained to a 
large rock at the bottom of the sea, with no 
air supply and facing a giant killer shark. The 
incoming author took one look at the comic 
strip and then wrote a nine word caption to 
start the next day’s strip. It said: “With a 
leap and a bound he was free!’ 

This kind of thing may work in comic 
strips, but it's the opposite of good 
adventure game writing. 

On last tip: a Jot of clues on how to avoid 
bad adventure writing can be gained from 
reading reviews of games already on the 
market. Although a lot of these games are 
already available commercially thisis still a 
very young art form. So don’t miss the 
chance to learn from other people’s 
mistakes. 

Ina future series we ll be looking atsome 
of the problems involved in writing the 
actual program for an adventure game. 
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Remard Wragge- Morley reaches a new Zenith — the Z- 100, a sivanig business contender. 


e Z-100 is produced by Zenith Data 
Systems. Although it is not well 
known in this country, it is owned by 

the American Zenith Radio Corporation 
which has been trading for about 60 years. 

About five years ago it decided to change 
gear and enter the computer race which it 
managed to do by buying Heath Electro- 
nics, of Heathkit fame, from Schlumber- 
ger. At that time Heathkit was marketing a 
computer kit which, in its assembled form, 
became the Z-89, and later the Z-90. These 
instantly marketable products gave Zenith 
the time to begin the development of the 
Z-100 range of computers. 

The first of the range, the ZF-110-22, a 
low profile twin floppy disk version, was 
released in April 1982, and now the 
ZW-110-32, fitted with a Winchester disk, 
has been released. 

Zenith, having been in the television 
business, produced its own VDU, the 
ZVM-134E, which was to all intents and 
purposes a modified television. It has now 
managed to better this with the new 
ZVM-135E, of which more later, which 
will replace the 134 in about November of 
this year. PCN was able to review the only 
one in this country to complete the system. 


Presentation 


The system arrived in three sturdy card- 
board boxes filled with good, purpose- 
made packing, which should enable it to 
withstand the rigours of almost any means 
of transport. 

The review machine was a low profile 
Z-100 which includes the processor and 
two disk drives, in this case a Sin 11Mb 
Winchester and 5/%in 320K floppy, and a 
14in colour monitor. 


Documentation 


Having opened the first two boxes which 
contained the Z-100 and VDU I began to 
wonder what would be in the third. Couldit 
be a printer? It weighed enough. Actually, 
it was fullof manuals! This really was a sight 
for sore eyes. 

They came in looseleaf form with two 
folders for each software package, and 
divider cards for the different subjects to 
give faster access to the relevant section. 
Also with the manuals come the sealed 
envelopes containing the disks. 

Taking stock I found I had: 

1 Z-100 User Manual with Winchester 
Supplement 

2 Z-DOS Operating System Manuals with 
Winchester Supplement 

2 CP/M-85 Operating system manuals 

2 Z-Basic Manuals + quick reference 
guide. 

The obvious manual to start with was the 
Z-100 Users Manual with the. customer 
demonstration disk. The main part of the 
manual takes you through every keypress 
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of getting started and making the usual 
security copies of the disk. Unfortunately, 
the explanation of how to run the demo 
package, although basically sound, fails 
due to a bug in the program ‘CHOICE’, 
which is a shame as in all other respects I 
was unable to fault the manuals or the 
software provided with the machine. 

With all the manuals Zenith has taken 
the originals produced by Microsoft or 
Digital Research and performed extensive 
editing, and in places has compietely 
rewritten some of the explanations. 

The printing is of high quality and good 
use is made of different styles of type to 
show clearly what would appear on the 
screen and what should be typed in on the 
keyboard, There are a number of appen- 
dices to each manual which give quick 
references for commands, or contain data 
about the machine itself. 

The Z-Basic manual has its own pocket- 
sized reference guide which gives a brief 
description and short examples of all the 
commands. 

The first-time user may well find this 
wealth of information rather daunting, but 
as long as you start with the Users Manual 


‘The display can 
be considered 
high resolution’ 


and work in Basic, the other manuals will 
become valuable reference material as you 
gain experience in programming. 


Construction 


The main unit is constructed in ABS foam 
of a light creamy brown with a brown front 
panel. The top cover is easily removed by 
means of two quick-release catches from 
the back. The front panel can then be lifted 
out of its slots, revealing the two disk drives 
held in their own plastic subframe and 
secured by four screws. 

Once removed, the motherboard is 
revealed, in which all the chips are 
socketed, and the dual processors, 8088 
and 8085, can be seen. There are no circuit 
diagrams supplied with the unit, but a 
quick look round the board reveals the 
ROM, RAM, video RAM etc. 

At the back are the five S-100 expansion 
slots with the card cage mounted vertically 
up from the motherboard. Along the very 
back edge of the board are the three VO 
port connectors, all ‘D’ types, mounted 
and screwed into both the board and back 
panel making them safe from abuse. 


Quality at a price 


The power supply takes up the whole 
left-hand edge of the machine, and is fan 
cooled. The fan itself is unbelievably 
noisy, and quite unnecessarily so. The 
exhausted air is blown out cf either side of 
the power supply, across the S-100 slots 
and out of the vents in the side of the case. 
This is convenient from the operator’s 
point of view as you don’t get a howling gale 
hitting you between the eyes. There is also 
no filter fitted to the fan, so the power 
supply will probably fill with dust in the 
average office environment. 


Keyboard 


The Zenith has an integral qwerty 
keyboard thatissculptured and easy to use. 
Above the standard qwerty layout are 13 
function keys which produce fixed ‘escape’ 
codes, listed in one of the appendices. 
There are also two keys on this row for 
insert and, when shifted, delete, character 
and line. 

To the right of the qwerty block is a 
calculator pad which also includes the 
cursor keys and an ‘Enter’ key which has 
the same effect as carriage return for most 
purposes. 

All the keys are self repeating when held 
down for about one second, and can be 
made to fast-repeat very simply at the push 
of another key, which is very handy for 
underscoring and the like. 

Thereis alsoa reset key witha light in the 
top which appears to indicate power on. A 
reset is only performed if this key is pressed 
in conjunction with the control key, so you 
are safe from accidentally wiping out all 
your hard work. 


Screen 


The VDU supplied with the system was 
Zenith’s new Z-135 14in colour monitor, 
which will accept either RGB or composite 
video input, selected by a slide switch on 
the recessed back panel. The other switch 
on the back selects either full colour or 
green on black, which is easy on the eye 
when doing a lot of text processing. 

There are also two sockets on the back 
panel; a ‘phono’ for composite video or a 
25-way ‘D’ type for both RGB or compo- 
site input. 

The front panel boasts a volume control, 
an on/off switch and a section which flaps 
down to reveal soft focus, tint, black level 
(constast) and an audio output socket. 

Powering up the graphics demo package 
revealed sharp square pixels with good 
colour saturation, and a few simple 
commands in Basic produced white over 
the whole screen with very little fringing or 
tinting. For the personal computer market 
this display can be considered high resolu- 
tion, and it represents good value for 
money. It is unusual to find a VDU in this 
market which produces not only clean 
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Top: The Zenith Z-100 is available as this 

‘tow profile’ version or 23 a single 

intergrated unit incorporating a built in 

’ monochrome monitor. Left: The 7-100 

abe ay 4 & . . j uses standard MS-DOS format 320K 


+ floppies with an optional 11 Mb Winches- 
ter. Right: Copious decumentation — 
seven manuals and a reference guide. 
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graphics but also good readable text. The 
line separation in text mode was large 
enough to stop the lower case decenders 
interfering with the capitals on the line 
below. 

The review monitor was the only one of 
its type in the UK and had done a fair bit of 
travelling. As a result there was a slight 
curve in the top right-hand corner and a 


raggedness to the left edge which I would 
not expect from the unit when correctly set 
up, but my main criticism is that the screen 
would benefit greatly from being etched to 
cut down the glare. 

If you already have a monitor there area 
number or switches in the Z-100 which 
would enable you to tailor the video output 
to suit most common displays. 


DEL LINE 
tee Lae 


PCN . SEPTEMBER 15-SEPTEMBER 21. 


1983 


Storage 
The review system had an 11Mb Sin 
Winchester disk and a 320K 5/in floppy. 
The sheer speed and size of a Winchester 
makes using a micro for integrated 
accounts really worthwhile for small and 
some medium sized businesses. The re- 
sponse to loading in a 24K package like 
Z-Basic appears near instantaneous to the 
operator, and with programs like Wordstar 
you would no longer have to wait for disk 
transfer, As 192K of RAM is standard in 
the Winchester version there is quite a bit 
of operating space anyway. 

If you can’t afford the Winchester there 
isa dual floppy version available, andif you 
are upgrading from the old Z-89 system 
you can connect up your old 8in floppies 
and download your old programs. 

The Winchester disk can be partitioned 
to appear like a number of different disk 
drives so you could change from Z-DOS to 
CP/M by changing disk partition, or you 
could use different sections of the disk for 
word processing or accounts. 

Zenith has plans to increase the floppy 
drive capacity by going from a 48 tpi drive 
to 96 tpi so that it will not be necessary to 
have so many floppies to back up the whole 
Winchester, and these days the 96 tpi 
floppies by reputable makers are pretty 
reliable. 


Expansion 

Zenith has gone for the tried and tested 
$100 bus expansion slots, for which an 
enormous range of plug-in boards are 
available. Two of the slots were already 
filled on the review machine, one with the 
floppies by reputable makers are pretty 
reliable. 

There are three I/O ports on the back 
panel— one 8-bit parallel printer interface 
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(Centronics type), one serial printer port 
(RS232C) and one serial modem port. 

All the ports are configurable using 
software selection with a couple of DIL 
switches to change the Centronics port to 
cope with your particular printer’s idiosyn- 
crasies. 

The serial interface is one of the most 
versatile I have seen in a menu-driven 
configuration. Not only can you change the 
usual speed, parity, stop bits, word length 
and so on, but you can even choose which 
polarity of handshake you require. 


Software 


Two operating systems are supplied with 
the machine: Z-DOS, which is Microsoft 
MS-DOS under another name, and CP/M 
from Digital Research. Two volumes of 
manuals come with each operating system, 
giving detailed instructions of all the 
available commands. Microsoft Basic is 
also supplied, again with two volumes of 
manual, andrunsunder Z-DOS. This gives 
access to all the full-colour graphics 
facilities. 

The operating systems are supplied on 


two S5¥in floppy disks, one with the 
assembled programs and one with the 
source code, so you can modify to your own 
needs if you feel you are competent to do 
so, It also allows you to interface your own 
programs or hardware through the $100 
bus with the operating system. 

In Basic, full on screen editing is 
available using the cursor keys, and with 
the insert/delete functions quick changes 
to the text could be performed with the 
minimum of effort. 

The only application software supplied 
was in the form of an Integrated Business 
Graphics package which was on the 
customer demonstration disk. This is 
where I come to the error mentioned 
earlier with the program CHOICE. The 
manual says that to run the demo package 
type: “Z BASIC CHOICE”. This per- 
forms as would be expected, Z Basic 
loads, then CHOICE loads. The program 
asks you to press F1 or F2 to select either of 
the demonstration packages, but unfortu- 
nately selecting either simply returns you 
to the Z-DOS prompt “A:”. You can get 
round this by ignoring the program choice 
and typing “Z BASIC F” for the artwork 
display, or by typing “Z BASIC MENU” 
which selects the business graphics de- 
monstration. 

The alternative way to run the package is 
using AUTOEXEC.BAT, but once used 
the disk will always boot into this program 
on power-on. 


Support 

The Z-100 comes with only a 90-day 
warranty, which is rather short, other 
manufacturers offering one or two years. 
Service is provided throughout the whole 
of the UK by Mills Associates, specialists 
at servicing and repairing computers from 
mainframes down to micros. 


Verdict 


This is not a new system but a tried and 
tested machine, which now has the added 
benefits of an 11Mb Winchester disk anda 
much improved colour monitor. It is 
nonetheless made with very current tech- 
nology, dual processors (one 8 and one 
16-bit), and plenty of memory. It is too old 
to be IBM PC compatible, but uses the 
same operating system so at least some of 
the software should be transferable. 

This is undoubtedly an ‘office personal 
computer’ and, as such, is good value. 


£3925 for low-profile ZW110-32 incl. Winchester and floppy 
disk and keyboard; £440 for ZVM 135E colour monitor 
8088, SMHz; 8085, SMHz 

192K expandable to 1Mb 


Up to 192K 
8K monitor 
80x25 


640 x 240 or 640x480 

Qwerty, 13 functions, calculator pad 

RS232C printer, RS232C communications, Centronics 8-bit 
parallel, $100 Bus 

11Mb 5in Winchester disk, 320K 5in floppy 

Z-DOS, CP/M, Z-Basic 

Zenith Data Systems, tel: 0452 29451 
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basically a dialect of Lisp, which was 
developed at Massachussetts Institute 
of Technology for use in education. The 
feature of Logo that has received most 
attention, and which makes Logo particu- 
larly suitable for younger children, is 
Turtle Graphics, which makes it easy to 
draw pictures on the screen or to control a 
robot turtle. 
Snail Logo provides a version of turtle 
graphics, but not the full Logo language, 
for the 48K ZX Spectrum. 


Features 


Turtle graphics is based on the commands 
FORWARD and BACKWARD, which 
draw a straight line of a specified length, 
and LEFT and RIGHT, which turn the 
direction of the line a specified number of 
degrees. By combining these commands 
you can draw any kind of picture, but for 
easy and efficient use of the turtle graphics 
commands you need the full support of a 
properly designed programming language. 

MIT Logo is a complete structured 
programming language that allows you to 
use meaningful variable names, a full range 
of arithmetic, logical and conditional 
expressions, functions and procedures 
with local variables, and recursion, Snail 
Logo, however, is cut down so much that 
allthe features that make MIT Logoeasy to 
use have been eliminated. 

Snail Logo has the basic turtle graphics 
commands, FORWARD, BACK- 
WARD, LEFT, RIGHT, DOWN and UP 
(PENDOWN and PENUP in MIT Logo), 
which make the subsequent track visible or 
invisible, and a few additional graphics 
commands like POSITION, which moves 
the snail to an absolute position on the 
screen, and COLOUR, which sets the 
colour of the snail track. 

The instruction booklet claims that 

‘Snail Logo has a language and operating 
system which provides an advanced ver- 
sion of Turtle Graphics,’ and “Snail Logo 
‘language is very high level,” but it is very 
limited in its commands and syntax. Apart 
from the actual turtle graphics commands 
it is just about on the level of assembly 
language, and in some areas provides 
fewer facilities. 

Variable names are limited to the letters 
A to H, and D has a fixed meaning — the 
current direction the snail is pointing. To 
give a value to a variable you use the 
command SET V,n where V is the variable 
name and nis a number. For arithmetic the 
commands are DECREASE V,n to sub- 
tract a number from a variable, IN- 
CREASE V,n to add a number to a 
variable, and MAKE V = expression 
where expression may be V+V, V—-V, 
V*V or V/V (the Vs don’t have to be the 
same each time). 


L:: is a programming language, 
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To define loops in Snail Logo you have 
REPEAT to mark the beginning and 
RFINISH to mark the end of the loop, 
Loops may be nested to any level subject to 
the maximum size allowed for a program or 
procedure. 

The commands FORWARD, BACK- 
WARD, LEFT, RIGHT and REPEAT 
must be followed by a parameter, which 
may be a variable or a number. If your 
program requires an expression for the 
parameter it has to be calculated before- 
hand and assigned to a variable. 

The only conditional statements allowed 
in Snail Logo have the form, IFEND 
condition, where condition may be one of 
V=V, V>V, V<V. The IFEND state- 
ment terminates a procedure if the condi- 
tion is true. This is the most obvious area 
where Snail Logo is inferior to assembly 
language. 

You are allowed to define named 
procedures that can be called from the 
main program or another procedure, or 
which can call themselves recursively. The 
variables A, B, C, and D are local to the 
procedures, with new copies of them being 
made each time a procedure is called. You 
can pass values of A ,Band Ctoa procedure 
by giving one, two, or three numbers in the 
procedure call to assign new values to these 
local variables, or when the numbers are 
not given in the procedure call the current 
values of A, B, and C are passed on. 

There is a bug in the way the parameters 
are passed to recursive procedures. An 
example from the instruction booklet is: 
Procedure JOE 
FORWARDA 
INCREASE A,] 

PROCEDURE JOE,1 
END 

Program 
PROCEDURE JOE, 1 
END 

What happens when the program is run 
is that the snail moves forward one step 
when the program calls the procedure JOE 


"Ted Ball logs onto Snail Logo for the Spectrum, but finds his turtle’s still in the soup. 


Snail trail 


SNAIL LOGO Instruction Summary 


a—Anumber 
V— A Variable name Ato H 
> : 
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(the 1 in the procedure call sets the value of 
A). The snail moves forward one step again 
the first time JOE calls itself. So far this is 
what you would expect, with the value of A 
being set to 1 each time JOE is called, but 
after this each successive call moves the 
snail two steps, three steps, etc. 

The booklet does not call this a bug, but 
tries to explain it away as being necessary 
for recursion, which is just not true. This is 
the first time I have seen anyone seriously 
trying to get away with implementing the 


traditional programmers’ joke — that 
documenting a bug turns it into a feature! 
Presentation 


Snail Logo comes in a cardboard box which 
contains the cassette and instruction 
booklet. The cassette is clearly labelled 
and has a copy of the language on each 


side. The instruction booklet is neatly 


printed and includes a tutorial section as 
well as sections describing the commands, 


| Operating system and error messages. An 
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appendix, printed on a separate sheet, 
gives instructions for using it with Colne 
Robotics’ Zeaker Micro-turtle (reviewed 
in PCN issue 21). 


Getting started 

The instruction booklet explains the 
language step by step, beginning with an 
explanation of turtle graphics and how to 
run the example program provided on the 
tape, and proceeding through the use of the 
menu to list, enter and edit programs. This 
tutorial section includes a number of fully 
explained example programs for you to 
type in while you are learning to use Snail 
Logo. 


In use 


The first thing you notice is how slow it is. 
The demonstration program on the tape, 
which shows a flower growing, takes about 
1 minute and 20 seconds to run, and even 
something very simple — drawing a square 
of ten units a side — takes 15 seconds. 
Using the editor to make changes to a 
program is also very slow. You first have to 
wait for the program to be listed on the 
screen, at the rate of about five seconds per 
line, and after you have made your changes 
you have to wait for the program to be 
listed again before you can do anything 
else. 

It’s menu driven, with one menu for the 
main operating system and subsidiary 


menus for using Zeaker, entering pro- 
grams and procedures and using the editor. 
Although the menus save you having to 
remember all the operating system com- 
mands, they make it rather tedious to use. 

When you come to write programs in 
Snail Logo it is easy to produce simple 
geometric shapes like triangles and 
squares, and to put these together to make 
more complicated drawings but beyond 
this the limited syntax makes things very 
difficult. For example, even something as 
simple as setting one variable equal to 
another has to be done in a roundabout 
way. Toset A equal to B you would have to 
do something like: 

SET E,1 
MAKE A=B*E 

Although it is possible to write equiva- 
lentsofIF...THEN...andIF... THEN 
... ELSE... in Snail Logo itis difficult and 
the resulting code is almost impossible to 
follow. It is just like trying to write 
programs in a cut-down Basic, where the 
only conditional statements you could use 
were RETURN IF expressions! 

You can list programs and procedures 
and copy the screen display onto the ZX 
Printer. But it doesn’t provide any way of 
saving programs on tape, so if you want to 
use a program again you have to retype it 
from scratch. 

Reliability 

Apart from the problem with local vari- 
ables in recursive procedures, it is fairly 
reliable. It will not allow you to enter 
invalid commands and gives informative 
error messages for both input errors and 
such run time errors as division by zero and 
stack overflow. 

It is possible to get back into Basic in 
some situations by pressing Break, and the 
instruction booklet tells you that in this 
case you should reload Snail Logo from the 
tape. However, it is possible to get back 
in without losing your program, and 
apparently without any ill effects, by 
typing GOTO 3010. 


Verdict 


Snail Logo is very slow and has a very 
limited range of commands and syntax. 
Although you can easily write very simple 
turtle graphics programs, anything except 
the simplest programming is very difficult 
and can be accomplished only by using 
opaque coding tricks, These may have 
beennecessary in the days when computers 
had miniscule memories and could be 
programmed only in assembly language, 
but are frowned upon in educational circles 
today, when we have large amounts of 
memory and a profusion of structured high 
level languages. 

The limitation to a few single-letter 
variable names, the necessity for using 
programming tricks in anything but the 
simplest programs, and the recursive 
procedure bug make it particularly unsuit- 
able for young children, and the slowness 
makes it boring for anyone. 

Snail Logo is cut down so much from the 
teal Logo language that it cannot be 
recommended at all. 
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Rating 
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Documentation 
Performance 
Useability 
Reliability 
Overall Value 
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Nigel Farrier tussles with 3D Supergraphics — but is the result a draw? 


The Atari draws 3D 


upergraphics is a program which will 

project 3D colour images onto your 

Atari screen. Because of the speed of 
the drawing animation of the image is 
possible. It is also possible to translate and 
rotate the image around any of the three 
Cartesian coordinates (the x, yandz axes). 
The main use of this program is as a 
software development tool. 


Features 


The first thing to do with this package is to 
get the demonstration program SG 
Demo up and running. This takes you 
through the main features of Super- 
graphics with some excellent graphics 
displays. First you have arepresentation of 
a fighter flying from the centre to the 
corners of the screen, rolling as it does so. 

Next is a 3D representation of the Atari 
logo on a rotating board. The demonstra- 
tion then takes you through all the possible 
translations and rotations. The final two 
demonstrations are excellent animated 
colour 3D pictures of a hang-glider doing 
some manoeuvres and a butterfly flutter- 
ing around the screen. 

Supergraphics claims to be able to draw 
3D colour objects on the high resolution 
graphics screen at rates of up to thirty per 
second. It can display three colours and 
inverse text, also in the high resolution 
mode, and allow you easy access and 
control from a Basic program. 

The program actually uses two high 
resolution (Graphics 8) screens and flips 
between them. Image erasure and drawing 
is carried out on the invisible screen, thus 
permitting flicker-free displays. It then 
flips to the other screen and back fast 
enough to permit quite reasonable anima- 
tion. 


Documentation 


The documentation that accompanies the 
program is something of a disaster area. It 
has not been thoughtfully written or laid 
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out, and is very difficult to follow, far less 
comprehend. 

Itis claimed that it is geared to the person 
with a good knowledge of Basic and the 
workings of the Atari, but even so it does 
not come up to scratch. The key to the 
whole program working efficiently is how 
you set up your image table. The explana- 
tion of this is very scanty, and this does 
detract from what could be an excellent 
utility. 

It took me sometime to understand what 
the instructions were getting at, and thena 
lot of trial and error before I could get an 
image on the screen. If the purpose of the 
program is to animate images, and you 
can’t get the image on the screen in the first 
place, what use is it? 


In use 
Once you've initialised Supergraphics 
and got an image to appear on the screen, 
all commands to move it are made from 
Basic using a simple Pk! NT statement toa 
device previously opened. for example: 
100 OPEN# 1,4,0,°G: 
110 PRINT# 1;“%RX 10” 

This will rotate the ‘X’ axis 10 units, 
where one unit is the equivalent of 1.4 
degrees. All commands have to be pre- 
ceeded by the per cent sign, and must have 
a format that is not all that obvious, thus 
making debugging a challenge. 

One good thing that is incorporated into 
the program is a loop instruction. If one 
wanted to rotate the x axis completely 
through 360 degrees in steps of 5.6 degrees 
(ie 256 units in steps of four), the Basic 
program to do this would be: 

100 FOR X=0 TO 256 STEP 4 
110 PRINT 1;%RX”;X 
120 NEXT X 

This would be rather slow using Basic. 
Supergraphics has a function which will 
replace this: 

100 PRINT#1;“%RXOT 256 S 4” 
There are a few drawbacks that have to 
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any key 


_ at quite frequent intervals unless you take 


be mentioned. First you have no room for 
error on what follows the per cent sign in 
the PRINT statement. If you get it wrong 
the most likely result is a system crash. 
Second, if you execute a PRINT statement 
without using the opened device, some 
weird things happen. Third, in using the 
loop as described above, the loop must 
terminate exactly orit will become endless, 
ie PRINT#1;°°%RX 0 T 255 S 4” will not 
work. 

Once you overcome all these difficulties 
and get your program running, Super- 
graphics is quite fast so long as you have set 
up your image table in the most efficient 
way. 

You can also use the program to put text 
in several colours onto the high resolution 
screen, but there are several other utilities 
available to do that if that is all you 
want. 


Reliability 


Supergraphics can be relied upon to crash 


great care what you type in. Having said 
that, once you get a working program it 
does become very reliable and virtually 
crash free. 

It is a pity that some sort of anti-crash 
system or error detection could not have 
been built in. 


Verdict 


As a 3D graphics program, Supergraphics 
is excellent. It works well and is quick. The 
accompanying literature is inadequate, 
poorly produced, and is grossly lacking in 
information. 

Another example of this inadequacy isin 
listing of the program GRFBAS. The 
listing provided in Appendix E is not the 
same as the program GRFBAS on the disk. 
The listing is claimed to be an extended 
version, providing better capabilities for 
manipulating shape tables, but this should 
really have been provided on the disk as 
well. 

If the paperwork was improved, this 
package would be excellent value. As it is, 
the literature detracts from the quality of 
the programming. 


RATING 
Features 
Presentation 
Performance 
User interface 
Reliability 
Overall value 


Name 3-D Supergraphics Application Animation 
of 3D images System A tari 400/800 with 40K 
RAM Price £31.95 Publisher United Software of 
America Format Disk or tape Language Machine 
code but accessed easily from Basic Outlets 
Mapsoft. 
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Presentation 


The Disk Controller is a module the same 
size as the Newbrain itself, but slimmer. It 
comes with a cable that attaches to either 


As this article goes to press, the future of 
Grundy Business Systems, the 
manufacturer of the Newbrain, is very 
much in doubt. 

Put simply, the company has run out of 
money, and part of the reason for the 
collapse (PCN Monitor, issue 26) has 
been the continued non-appearance of 
the system we are reviewing exclusively 
here. 

The promised CP/M upgrade for the 
Newbrain was always one of its main 
selling points. Users would have access to 
a standard operating system with all its 
attendant tried and true applications 
programs for a very reasonable price. 
Unfortunately, time passed the Newbrain 
by. ; 

Now in late 1983, with the CP/M 
system just poised to come on the 
market, the Newbrain appears to many to 
be far too late arriving on the scene. 
Lacking colour and sound capabilities, it 
is clearly not designed to compete in the 
mad furious world of arcade games — but 
with its almost calculator-type keyboard 
it doesn’t quite fit into the business 
market either. Then there is the LED 
display which seems to promise a certain 
amount of portability, but the rest of the 
machine doesn’t really support it in this 
role. 

So while it has attracted many by a neat 


appearance, good graphics and a high- 
—————— 
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quality display, the Newbrain has never 
quite scaled the heights. 

People who already have Newbrains 
and are quite keen on getting hold of the 
long-promised CP/M upgrade can only 
hope that the company, or at least its 
profitable parts, will be bought out by 
another concern. 


e minimum disk system consists of: 

the Newbrain itself; a TV, or monitor; 

a Disk Controller Module; a Disk 

Drive, 200K or 800K; a heavy-duty power 

supply; a CP/M master diskette and a 
handbook. 

Before the crisis, Newbrain owners 
could expect to pay about £395 plus VAT 
for an upgrade. This was for a single 200K 
disk, plus the 32K already in the Newbrain 
itself. For a top of the range system (twin 
800K drives and an additional 64K RAM) 
you would need about £1,300. excluding 
the basic Newbrain and monitor. Natural- 
ly, prices and supply sources are currently 
very much up in the air. 

The cheaper system would certainly be 
very competitive. But what exactly do you 
get? What are the advantages over tape? 
What is the CP/M implementation like? 
Has Basic changed? Is 32K viable for a disk 
system? And do you get your programs 
transferred from tape? These are crucial 
questions for the future of the Newbrain. 


the Newbrain, or—in the case of the larger 
system — to the expansion box, which is a 
unit of the same neat size. 

The controller handles up to four disk 
drives, which are of the popular half-height 
Sin type. 200K or 800K drives are 
available, the latter having the sort of 
capacity which will satisfy most commer- 
cial users. The smaller ones will suit most 
hobbyists very adequately. 

To handle the new board or boards, a 
heavy-duty power supply is needed. This 
comes with four leads, three of which are 
needed for the Newbrain, the disk control- | 
ler, and the expansion box if fitted. The 
drives have their own internal power 
supply, so by now you will probably have 
an unsightly tangle of cables. 

If you are buying a disk system from 
scratch, you will no doubt receive only the 
heavy-duty power supply. However, if you 
are upgrading, you may be able to 
exchange your old power supply and pay 
only the difference for the new one. 

A CP/M diskette and a Newbrain disk 
handbook come with the system. The 
standard CP/M documentation from Digit- 
al Research is not provided, and although 
most users won't need it, if you plan to 
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delve into CP/M’s internals you will need 
to buy the manuals separately or invest in 
some of the specialist CP/M books. 


The Starter System 


To get started you plug in a disk controller 
board, fitting it under your Newbrain, and 
a disk drive. Then connect up the large 
power supply and switch on — the sign-on 
‘message displayed is exactly the same as on 
an unexpanded system: 

NEWBRAIN BASIC 

READY 

The command PRINT FREE shows 
exactly the same memory free as before, 
but entering the command LOAD “ABC” 
starts the disk-drive instead of the tape. 

In fact, the new disk controller has 
memory of its own, and the Newbrain 
Operating system is clever enough to 
detect at power-on that there is another 
board in the system. So Basic has adjusted 
itself to load from disk rather than tape. 

Apart from the loading and saving, Basic 
turns out to be much the same, with just 
two new commands, SAVE and CPM, and 
some new device drivers. SAVF acts like 
SAVE except that it saves programs in a 
way that allows them to be loaded faster. 
But newbrain Basic is very slow loading 
programs from disk. A large program can 
take 30 seconds to load, probably due to 
the way the interpreter/compiler is de- 
signed rather than to the speed of the disk 
transfer. It’s slightly disappointing, but a 
vast improvement on tape. 

The new device drivers (Newbrain 
Basic’s way of accessing files) allow 
considerable flexibility in handling disk 
files — sequentially or directly. There is 
also a driver that allows you to put CP/M 
commands to the drive from within Basic. 
This will be extremely useful, but is not for 
novices. The handbook gives an example, 
showing how DIR can be used from within 
Basic to print the directory, but is vague on 
the details of the codes employed to drive 
the system. This is not the only point where 
the documentation is a little sparse. 

Tfyouuse the command CPM, the screen 
alters immediately to 80 columns, a CP/M 
sign-on message appears and the disk in 
drive A is booted with the prompt A>. 

A directory of the disk provided shows 
that most of the standard CP/M programs 
are there— but MOVCPMis not. On most 
systems this is used to tailor CP/M to suit 
different memory sizes. Using DDT to 
examine the memory shows that you have 
about 28K for user programs, which is what 
one would expect. 

This will be not enough for most 
commercial programs, but Basic program- 
mers should be happy, considering the 
Basic is in ROM and does not eat into the 
precious RAM. And assembler program- 
mers will be swimming in the stuff. 

The disk seems much faster under 
CP/M, indicating that much of the appa- 
rent slowness was Basic loading byte by 
byte rather than the Newbrain CP/M 
implementation. The screen under CP/M 
emulates the Lear Seigler ADM3A, which 
means that nearly all commercial CP/M 
programs will run without problems — 
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provided you can buy them in the right disk 
format. 

The Newbrain CP/M system includes the 
ability to read many other types of diskette, 
such as the Superbrain. This is extremely 
useful, and should make it easier to buy 
programs, but the program CONFIGUR, 
which is used to set up drive B to read the 
‘foreign’ diskette, is virtually incompre- 
hensible to all but computer engineers, and 
needs very careful handling. Documenta- 
tionin the handbook is almost non-existent 
on this point, so make sure you get a sheet 
of examples from your dealer. 

Returning to Basic is easy. There is a 
program called Exit provided on the 
diskette. Invoking it causes the screen to 
revert to40columns, and the Basic sign-on 
message reappears. 


Verdict on the Starter System 


So in summary, what does the Newbrain 
Disk Start System give us? 

@ The ability to run tape-based Basic 
programs unchanged, except that loading 
and saving programs will be far easier and 
quicker, and if the programs use data files 
they will now run much faster. 

@ Access toatrue CP/M environment with 
the ability to buy programs ‘off-the-shelf’, 
provided they run in a 32K system. This is 
more than enough if you are an Assembler 
programmer, but most commercially avail- 
able programs, such as Wordstar or 
Supercalc, will not run. 

@ An excellent start towards a 64K CP/M 
system. 


The Expanded System 


Upgrading the Starter System to a full- 
blown CP/M system is remarkably easy. 
You separate the Newbrain from the 
disk-controller board and connect the 
paged memory expansion box between the 
other two units. When you power on, the 
disk drive remains silent, as in the 
unexpanded system, but the familiar 
sign-on message is replaced by: 
Newbrain paged system main menu 
Move cursor and press newline 
BASIC 
CP/M 2.2 

The cursor is sitting above Basic, so to 
enter Basic you merely press down-arrow 
once, then newline. The usual Basic 
prompt appears. If you press down-arrow 
twice the CP/M sign-on and prompt 
appear, and the disk comes to life. 

Iassume that the reason for the different 
approach between the expanded and 
unexpanded system is that the larger 
system is meant to allow expansion into 
other software besides Basic in additional 
ROM — perhaps a word processor or a 
spreadsheet package. The ‘paged system 
menu’ will then perhaps be expanded. 

Once in Basic, a PRINT FREE reveals 
40881 bytes available. This is some 10K 
more than on an unexpanded system, it is 
true, but a far cry from what might at first 
be expected. But Basic can’t address much 
more than this without help, since the 24K 
of system ROM is presumably still needed, 
and more than a 64K address-space can’t 
be accessed. 


Page expansion might be one way out of | 
this, but there is no hint as to how this can 
be used in Basic in the handbook. 

Apart from the extra memory, the Basic 
does not, on the face of it, have any extra 
features. You switch to CP/M by typing 
EXIT, instead of the CPM of the unex- 
panded system. 

Once in CP/M, a check reveals that this 
time the CP/M is a maximum size one, with 
the BIOS starting at F400h. Ample room, 
then, for any commercial CP/M program 
likely to be needed. And a nice touch, this 
— diskette provided contains samples 
of many programs such as SUPERFIL 
which you can evaluate at some length. 

As far as printers are concerned, if 
you’ve had a serial printer running on the 
Newbrain, you will see no change. Using it 
on the CP/M system is more tricky, since 
you have to set up the baud rate via the 
largely undocumented CONFIGUR prog- 
ram, and you may need assistance from 
your dealer. 

Users with parallel printers will spot the 
Centronics interface on the expansion 
board. But there’s very little information 
on it, or whether it works with all 
Centronics-type printers. 

How about programs provided on the 
CP/M disk? There are several ofinterest: A 
renumber program, which remedies a 
long-standing deficiency in the standard 
Basic; atransfer program, whichallows you 
to move programs from cassette tape to 
disk, and back again if you wish; a set of 
demonstration programs written in Basic, 
which give a useful overview of the 
system's capabilities, both present and 
future, and the Configur program de- 
scribed previously. 


Verdict 


This is an attractively priced system which 
can be added to as funds permit. The 
starter system is an excellent introduction 
to CP/M, and the ability to read other 
formats of diskette is a decided advantage: 
Internal changes to Basic mean very few 
modifications, if any, to your existing 
programs. The drives have a large capac- 
ity, and there is a good range of sample 
programs on the diskette. And the CP/M is 


‘clever’ — it adapts to two different 
memory sizes without the use of 
MOVCPM. 


Of course there are snags. The metal 


housing (free with the larger system) is as 


attractively styled as a tea-chest. The Basic 
is slow to load programs, although the 
native CP/M mode seems fast enough. The 
documentation is patchy; while the hand- 
book contains a few examples of Basic 
programs using disk files, it gives only an 
incomplete set of error messages (I 
encountered one undocumented) and 
there is a woeful lack of information on the 
Configur program, setting the printer baud 
rate, attaching a parallel printer and taking 
advantage of the memory expansion that is 
possible. 

But all in all, it’s a reasonably neat 
implementation which will please most 
users, provided they can overcome the 
gaps in the documentation. 
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IBM LogiMouse 
squeaks for itself 


As we said in last week’s background 


mouse piece, the mouse is all very well as a 
concept. It represents a friendlier way of 
getting information into, or controlling, a 
microcomputer. 

Unfortunately, things being as they are 
in the microcomputer industry, a good 
idea or even a good product is not enough 
to make a really useful tool — it takes 
blanket support from the various arms of 
the industry (applications software com- 
panies, computer manufacturers, even, 
dare we say it, the computer publications 
industry) before a new concept can take 
off. 

The real potential of the mouse can be 
exploited only with software that has been 
specially written to go with it, since the 
mouse approaches the ‘user interface’ ina 
radically different way. Isolated mouse 
products, however, can be useful items 
for moving a cursor about the screen, 
especially for word processing editing, 
but it’s important to remember that a 
mouse does not a Lisa make. 


lhe LogiMouse is a substantial, fist- 

sized mound of plastic with three 

control buttons for the first, second 
and third fingers. Its way of sending cursor 
control and key codes to the computer is to 
physically interrupt the keyboard cable 
(without disabling the keyboard, of 
course), 

This means you don’t have to install an 
expensive interface. Instead, LogiMouse 
comes with its own adaptor, called Logi- 
Mate, which sits out of the way round the 
back of the PC where the keyboard socket 
islocated. This system has the advantage of 
freeing your work space from an untidy 
clutter of wires, 

The product’s manufacturer, Logitech, 
is no Mickey Mouse outfit. The Logi- 
Mouse boasts a substantial ten-year life 
span — this, says Logitech, has allowed the 
company to further refine an advanced 
product. 

Itusesa single ballin the mouse’s belly to 
generate the cursor movement informa- 
tion, So you are not restricted — as you are 
with the M1 — to a specified surface. 

The mouse can be manipulated on 
whatever is handy — you can even doit on 
your knee or the book you're referring to if 
space becomes limited. But you do have to 
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be careful about which way the mouse is 
pointed when you move it, since it uses its 
ball’s rotation relative to the way it 
happens to be facing at the time to decipher 
the cursor movement. In practice this 
presents no problems — you and your 
mouse soon become a well co-ordinated 
duo. 

At first sight, the price tag of £395 seems 
steep, but as was mentioned earlier, you 
get away without having to configure an 
interface in the IBM. If you have the 
requisite ‘Com’ already, you may find it 
cheaper to look for a mouse which makes 
use of it. 


The software 


The system also comes with some 
disk-based software, so you can configure 
itto your applications packages. Asis usual 
in the mouse field, the LogiMouse has 
three buttons on-board — manipulated by 
the first, middle and third fingers with 
thumb and pinky holding on to the outside 
so you can move the thing around. 

Without user intervention the three keys 
have a default mode which generates the 
function keys 8, 9 and 10 respectively. The 
software lets you get at the X and Y scaling 
factors and designate IBM scan codes for 
the buttons. 

When Logimate is powered on, the X 
and Y scaling factors (the relationship 
between the distance you move the mouse 
on the table and the distance the cursor 
moves on the screen, plus the ratio 
between horizontal and vertical move- 
ment) are set to 8 and 16 respectively, so 
there is a two to one ratio between the 
horonzontal and vertical. 

Depending on your application you may 
find it necessary to change these, expecial- 
ly if you are going to move cells about or 
handle high-resolution graphics. 

The most important part of the software 
allows you to configure the codes applic- 
able to your applications package. You set 
up your own datafile by specifying the IBM 
scan codes (they're in the IBM manual) for 
each of the three keys. You obviously 
create one of these parameter files for each 
package you use. You could also have two 
or three for one package, depending on 
what you're doing. 

For word-processing, for instance, you 
could have one set of parameters for 
entering text and a separate one for going 
back and editing it. 


The commands are quite simple; for 
instance: 

LOGIMATE LS57 M 14 R 29 

The letters specify left, middle and right 
and the numbers are the scan codes for 
space, backspace and return. This could be 
a good system for editing text. 

Sending control codes is fairly simple as 
well. You have to specify a control-down 
code, then the character and then the 
control-up — this being constructed by 
adding 128 to the value of the key. 

Control-C is specified by: 

LOGIMATE L 29 46 157 

As you can see, it is possible to send 
multiple characters for a single mouse key 
depression — up to eight in fact. 

The LogiMouse is alikeable product and 
no problems were experienced using it. Itis 
unfortunate that it does appear a little less 
flexible than most — there are, for 
example, no facilities for multiple depress- 
ions of each of the three buttons to give you 
a wider range of commands under your 
finger-tips. 

On the positive side it is physically 
robust, and the fact that it can be 
configured to a bare-bones IBM PC 
alleviates its hefty price tag. 


Item LogiMouse Manufacturer Logitech 
Computer 1BM. PC Price £395 plus VAT Contact 
Bonsai, 112 New Oxford St, London W1, 
01-580 0902. 
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T: M-1 Mouse comes from the USA 
with the compliments of the defini- 
tively-named Mouse Systems Cor- 
poration. This mouse uses an interesting 
method of translating information to its 
computer. Instead of a track-ball, it has an 
optical system using a technique similar to 
a bar code reader. This means you are 
restricted to manipulating the mouse on a 
special pad. With the alternative track-ball 
method you can vary your mouse work 


area—all you need is a flat surface. 

The M-1 mouse comes with a full life 
support system, but your IBM must be set 
up with an RS232 serial interface. This has 
to be resident in your IBM or configured 
before the mouse can be used. 

As the mouse uses an optical system to 
send information to the computer, it 
obviously needs some power. This is 
provided by a separate transformer which 
must be clicked-in to the RS232 interface 
converter (another small black box). 

The pad on which the mouse moves 
about is about the size of a typical screen 
(1linby 9in) and looks and feels like a large 
table mat. 

So what you end up with is a transformer 
connected to a wall socket. The transfor- 
mer is then connected to the RS232 


— 
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a rodent in your PC 


converter. Thisrunsto the standard |BMU 
socketon the RS232 interface in the PC and 
to the Mouse in the other direction. 
Three buttons per mouse has become 
the standard way of sending commands to 
the computer once the cursor has been 
positioned, The M-1 has three buttons 
allocated to the first three fingers — thumb 
and pinky do the job of holding the mouse 
and moving it round in the right direction. 
Each of the three buttons can under- 


stand up to three clicks in a row, giving the 
user a choice of nine functions through the 
mouse at any one time. The mouse is nicely 
designed and easy to hold, though it 
doesn’t really feature a power grip — it 
must be held delicately. 

The Mouse works by calling two routines 
— Mousesys and Mouseset. Mousesys is 
described as a PCDOS resident driver, and 
links itself with the operating system to 
convert mouse movements and button 
clicks into keyboard character sequences. 
When you move the mouse, for instance, it 
sends a series of cursor movement charac- 
ters into the system keyboard buffer — the 
same with the button clicks. 

It is possible to set up your own 
parameter file by running Mouseset. This 
reads a specified input parameter file to 


define the character string assignments for 
each function. What this means is that you 
can run Mouseset to set the mouse up to 
execute the commands you want. 

The IBM Personal Editor, VisiCalc, 
Wordstar, Lotus 1-2-3 and CompuView 
V-Edit can be configured straight from the 
Mouse system disk. Other applications 
packages must be configured by the user. 

Ina way the flexibility unavoidable with 
this approach to configuring the mouse 
should make it an interesting device for 
people who prefer to set up their packages 
to perform the way they like them. But 
those who prefer to have things handed out 
ona plate (and when you're paying lots for 
hardware, applications packages and 
mice, why not?) may find the whole 
procedure a bit annoying. 

Depending on the way you like to do 
things it is possible to change parameters 
such as delete. On the resident driver set 
for WordStar operation, for instance, it 
takes three clicks of the right finger to 
perform a delete function. 

Although this builds in a safety margin 
— you don’t see unwanted deletions being 
executed simply because in a weak mo- 
ment you twitched one of your fingers — 
deleting is one of the most used editing 
functions. Better, perhaps, to devote the 
delete function to a single-click command, | 
especially if you have good hand-eye 
coordination. All this is obviously possible 
if you can get in and set it up the way you 
want it. 


Starting up requires calibrating the 
mouse to the pad. It also automatically 
performs a self-test which is invisible to the 
user. Calibration requires you to run the 
mouse over the surface of the pad for about 
ten seconds in a circular motion. 

If successful, calibration can be verified 
by turning the mouse over and checking 
that one of the red LED lamps stays on 
when any of the mouse’s buttons have been 


pressed. 
Verdict 


The documentation is a little disappoint- 
ing. All the information is there, it’s just 
that it tends to be on the terse side, 
produced in photocopy form and stapled 
together. In operation the mouse was fairly 
easy to use, except that you tend to find 
yourself limited by the necessity to stay on 
the pad. 

All the extra little boxes and wires 
necessary to get mousing can also bea bit of 
annoyance. 

Soit really is a question of how often you 
intend to use it. 


tem M-1 Mouse Manufacturer Mouse Systems 
Computer 1BM-PC Interface RS232 Price £297 
Contact Data Design Techniques (0332) 360814 


PCN SEPTEMBER 15-SEPTEMBER 21, 1983 


Taking charge of your 


DRAGON 


Breices having a common processor heritage, tne 
Dragon and the Tandy Color Computer can also 
share lots of peripherals and software. 

Although there can be difficulty in loading Tandy 
cassette software on the Dragon, cartridge software 
will usually run without incident. Among the games in 
this cartridge software range are Chess, Super 
Bustout (presumably a version of the traditional 
Breakout game), Checkers, Bridge, adventure and lots 
of space games. 


Serious software 

Tandy also handles more serious cartridges to run on 
the Dragon/Color Computer including word proces- 
sors and spreadsheets. You should be warned, 
however, that a thorough test of the Tandy cartridge 
you want run on the Dragon is pretty much a 
prerequisite. 

There is one Tandy word-processing cartridge that 
apparently works properly with the Dragon in every 
respect — except when it comes to trying to print out 
the text you've written. So make sure the program you 
want to use will work in the way you think it will work. 

Peripherals are a much easier proposition. Most 
Tandy printers will work without modification on the 
Dragon — giving Dragon owners access to everything 
from the little CGP115 four-pen colour printer/plotter 
right up to Tandy’s big Daisywheel II machine. 


Print and plotters 

The plotter rolls in at the price of £149 and can produce 
both graphics and highly readable text. The plotter 
moves at a speed of 12 characters per second, so it’s 
no great speedster compared to common dot-matrix 
printers. 

You'll have to sacrifice paper width — the CGP115 
uses non-standard 412in wide paper — for the extra 
colour and plotting facilities of the device. But at 
almost half the cost of most dot-matrix printers, the 
width shouldn't bother you too much. 

The text size is programmable in 63 increments 
from 80 characters to one per line, and even the 
smaller of those increments is a good deal more 
readable than most low cost printer output. 

The CGP115 can, of course, be controlled to draw 
colours as well — with the length of a line being 
programmable in 480 steps, and height in 999 steps. 

Tandy also offers a flat-bed plotter for use with 
Dragon, but the price on that is a bit steeper — about 


three times the price of the machine itself. Selling at 
£699, the Tandy FP215 Flatbed Plotter/Printer can use 
four colour pens — red, blue, green and black — and 
will draw text or graphics horizontally or vertically 
using the Basic LPRINT command. The speedis about 
half that of the CGP115 and features a step size of one 
millimetre. 


Tablets and books 


Perhaps more interesting is Tandy’s graphics input 
tablet. Again it’s not cheap — priced at £299 — but the 
GT-115 X-PAD boasts simple computer-aided-design 
facilities which it is claimed are ideal for architectural 
design, business and other graphics applications. The 
bottom row of the pad lets you specify the colours you 
want to use for drawing, while the top row features a 
list of keywords that can be accessed merely by 
pointing at them on the tablet. 

The software to run the device comes ona cartridge 
and requires Extended Basic to operate, although it’s 
not quite clear whether the extended Basic that comes 
with the Dragon is extended enough to run the X-PAD 
with no problems. Tandy says it should work, 
although this again would be something you should try 
with your system first before buying. 

One Tandy peripheral you might not think of first off 
is the Tandy Color Computer range of books. Tandy’s 
manuals for the Color Computer come in two books, 
which cover a greater range than the equivalent tomes 
for the Dragon. And since they use largely the same 
Basic, all the principles you learn from a Tandy manual 
will apply on the Dragon. 

Of course, other publishers produce books on the 
Tandy Color Computer and again many of them will 
also apply to the Dragon. You'll find a large supply of 
such books in the U.S., where the Dragon until 
recently was unheard of and the Color Computer has 
long been a strong seller. 

And of course, the Tandy joysticks can be used with 
the Dragon—they sell for £9.95 and can be purchased 
from most Tandy computer centres. 
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Belowisthe Tandy Color Computer 
and many ofits peripherals. Most of 
these peripherals canbe used with 
the Dragon, including the Color 
Computer joysticks, many ofthe 
games cartridges, as wellas many 
Tandy printers and plotters. 

Unlike Dragon add-ons, 
however, Tandy products can only 
be purchased from Tandy dealers at 
eithera Tandy Computer Centre or 
an ordinary Tandy outlet. Although 
some smaller Tandy outlets may 
notstock all the computer 
components, they canbe ordered 
from any Tandy store. 


DRAGONSPARTS 


hen it comes to sound, the Dragon is a little short of breath. All the 

bits and pieces which generate soundare in theright places, butthe 

end result can be disappointing — the electronic Dragon produces a 
croak rather than a roar. 

Part of the blame can be laid on documentation — the section on 
sound in the manual is limited — but the loudspeaker system is 
obviously a bit naff. 

There are two commands which produce sound. Sound X,Y outputs a 
beep, where X is the pitch and can be chosen between 1 and 255, with 89 
sitting atabout middle C. Y defines the duration of the beep — again you 
have a choice between 1 and 255. Each number represents a 16th of a 
second, so a Y of 32 should give you a hearty two-second beep. 

The PLAY command allows you to be alittle more creative, butis more 
complicated to implement. PLAY is followed by a string of commands. 

You can specify the note as anormal musical expression, from Ato G. 
O sets the octave, which is expressed by a number between 1 and 5. L, 
followed by anumber 1 to 255, sets note-length, T, with 1 to 255, sets 
tempo, and V, with a choice of 0 to 31, sets the volume. 

A typical PLAY statement might be: 

PLAY ‘V20;T200;L150;01;AGFEDCE’ 

Sharps can be played by using the # symbol following the note letter. 
A minus (—) generates a flat. 

One of the limitations of Basic-generated sound is the intrusion of the 
computer's interrupt routine. The interrupt is a special program 
executed 50 times a second, and is used to control the Timer fuction on 
the Dragon. Normally, the interrupt goes completely unnoticed by the 
user, but during sound generation it can cause a ‘rattling’ interference, 
especially on the high-frequency notes. 

Itis possible to POKE to disable the function, butitis re-enabled each 
time the computer meets a SOUND or PLAY statement. 

The PLAY command is capable of generating the pedestrian type of 
tune — Three Blind Miceand so on —but the speed of the Basic tends to 
become a limitation when anything more complicated is attempted. You 
and your Dragon won't be able to join The Human League, but between 
the two of you you should be able to generate some good effects to 
punctuate your games programs. 

Even so there are still limitations, especially if you are trying to 
generate a fairly fast or complicated graphics game. While sound is 
being used the computer halts everything else to get on with the job — 
but there is another way. 

You can use pre-recorded sound on tape. This has the advantage of 
going through the television sound system instead of the computer's. 
The sound can be recorded on the tape just like a program, and then 
played back at the appropriate moment during the game. 

You have to use the AUDIO command, which connects the cassette 
recorder to the TV speaker, and AUDIO OFF, which disconnects it. 
MOTORON and MOTOROFF control the cassette motor —timing here is 
obviously important. When you use MOTORON there is a delay after the 
relay has switched — this is for the Basic when saving and loading 
programs, and can be cancelled by POKE 149,0;POKE 150,1. 

Remember that you can’t mix cassette and Basic sound because if the 
computer comes across SOUND or PLAY it executes AUDIO OFF. 

To get even more flexibility there is always the possibility of going 
straight to the heart of the matter via machine code. Using machine code 
is faster and you avoid the ‘interrupt’ problem mentioned earlier. 

The sound chip is called an ‘analog multiplexer’ and it controls which 
sound sourceis selected from the options 6 BIT (sound/play) CASSETTE 
(audio on/off) or CARTRIDGE (sound chip in cartridge). 
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There are three relevant connections to this chip agaressed to bit 3 of 
addresses 65281, 65283, and 65315 respectively, and the table below 
shows the arrangement for any particular source. The most interesting 
bit is 6 BIT. For this option, the sound comes from D/A converter (the 
same D/A converter used for the joysticks). 

This is addressed as the six most significant bits of location 65312. 
With the multiplexer set up for 6 BIT, storing anumber at location 65312 
produces aclick from the TV speaker —the bigger the number the higher 
the click. 

As you would expect there are also packages — both hardware and 
software — which enable you to generate even more sound if you're 
really keen. The way the Dragon has been designed means there is great 
potential for extra sound modules for the computer's games port. 


So far there is a product from JCB Microsystems, 29 Southbourne 
Road, Bournemouth BH6 5AE. JCB’s Sound Extension Module does just 
as it says, putting the user in touch with a pre-stored set of sound effects 
likely to be of use during typical games. Sounds like pistol shots, car 
horns, explosions and so on are on tap. 

With this product you also have the ability to generate your own 
sounds or musical ditties more easily than with the Dragon's native 
facilities. The effects can be called into your own programs, and the 
beauty of it is that it doesn't down the Dragon’s processor — it has its 


own. Neither does it eat into the user memory. 

Which brings us neatly to software packages. This approach is 
obviously cheaper. The products give you tools to grapple with the 
Dragon’s own facilities more successfully. 

Computavoice is Dragon Data’s own offering. The machine-language 
program takes up about 8K, and is loaded via CLOADM into protected 
RAM above Basic. It uses phonetic codes to build up words and 
phrases, rather than draw from a built-in set of words. The letters A to Z 
and numbers 1 to 9 are used as symbols for the phonemes, and other 
characters alter the stress and insert the punctuation and pauses. 

The quality of this product is high and it represents a good buy at 

7.95 


lf £7.95 is too much for you, there is an even cheaper software 
product called Synth at £3.95. This uses a mixture of Basic and machine 
language and enables you to create sound via joysticks. Instructions tell 
you how to include the created sound effect within your own programs. 
Synth is afun program and should be considered more aconversation 
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piece or party-stopper than something you'd want to spend long hours 
learning to master. 

It's available from C Woods, 37 Marlpit Lane, Sutton Coldfield, West 
Midlands. 

The Micro Music Map is something else again. It converts standard 
sheet music into letters for the Dragon’s play command. It requires no 
real musical knowledge to use and costs £3.50 from Cotswold 
Computers, Park Hill, Hook Norton, Oxfordshire. 

The Dragon Selection 2 is from Dragon Data. This allows you to play 
back your own melodies —there are some nice graphics to go withitasa 
bonus, and it’s also written in an unprotected Basic, so you can list and 
examine to get a few ideas of your own. Selection 2 costs £7.95 from 
Dragon dealers. 

Some of the games available for the Dragon also make use of the 
micro’s sound facilities. Android Attack from Microdeal software 
involves speech synthesis. At the beginning of each game the computer 
announces ‘Intruder Alert’ and other outbursts like ‘Coward’ are 
scattered throughout the game. This adds a nice touch to whatis already 
an excellent game. It’s available from Boots or direct from Microdeal 
(0726) 3456. 

Also from Microdeal is tne Dragon Composer. This is another tape 
program, but it’s a pretty sophisticated offering and retails at £15. 

It allows you to compose your own music and play it back through the 
television speaker. It gives you the ability to display your own graphics 
and words on the screen as your masterpiece plays itself through. The 
Dragon Composer uses four voices (separate channels of sound) overa 


within the program. The whole thing is driven by an easy-to-understand 
menu, and the music can be saved as an independent subroutine and can 
be loaded and executed from other Basic programs. 

The expanded Dragon (unavailable at the time of writing) will feature 
an RS232 interface, encouragement for more third-party add-on 
merchants to produce sophisticated sound peripherals. 

The recently announced disk drives for the Dragon should allow some 
of the more sophisticated products produced for the similarly designed 
Tandy Colour Computer to be moved over to the Dragon. These could 
include The Voice and stereo sound hardware, as wellas the ‘Talk to me’ 
speech recognition system. 


MORSES FOR COURSES 


The Morse code signal language is probably the simplest use of the 
Dragon’s SOUND command that you could imagine. 

Below is a simple five line program to allow you to generate Morse 
code messages on your Dragon. It demonstrates both the syntax and 
use of SOUND as well as how the ELSE operation works in Dragon’s 
Microsoft Basic. 

The listing runs as follows: 
5A=0 
10 AS=INKEYS: IF AS$<>"" THEN A=ACS(AS) 

20 IF A>64 AND A<94 THEN SOUND 160.6 ELSE GOTO 30 
30 IF A>49 AND A<57 THEN SOUND 160,2 ELSE GOTO 40 
40 A=0:GOTO 10 

When entered and RUN, the program will generate long tones (or 
dashes) if you press any of the upper case alpha keys (A to Z) and short 
tones (or dots) if you press any of tiie numeric keys (1 to 9). 

So to generate the traditional SOS message: dot dot dot dash dash 
dash dot dot dot, you would press a numeric key three times, then an 
alpha key three times and then a numeric key again three times. 

The morse code table below will give you an introduction to Morse 
code, which can be practiced using the demonstration program. 


yee 
Nee 


© suggest that the Dragon can be used as a 

business machine causes raised eyebrows in 
some circles. Even Dragon Data only four months ago 
was saying that the machine wasn’t designed as a 
business machine, and wasn’t recommended for that 
purpose. But imminent arrival of the long-awaited 
Dragon disk system should put paid to this. 

Nevertheless in the 12 months since its launch 
many people have tried to use the machine in 
business, and at least two software houses have 
started to specialise in Dragon business application 
software. They make use of the Dragon's typewriter 
style keyboard and ability to link up with most 
Centronics type printers. 

Althoughithas relatively large RAM memory at 32K, 
the machine’s keyboard does not respond well to 
touch-typing — if you try to type too fast there is a 
tendency to lose letters, and the fuller the machine's 
memory gets, the slower the response time. Another 
less obvious drawback in the use of the Dragon at high 
speed is its slow clock time — less than 1Mhz. For 
business use, this means that lengthy calculations 
such as sorting or filing can take some considerable 
time. 

To assess the importance of these drawbacks, 
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consider what you want the computer to do for you. 


Keep your accounts? Keep the tax man and VAT man 
happy? Organise your mailing list and keep track of 
stock? All of these amount to a desire to save yourself 
* some time — those endless nights and weekends 
spent huddled over the books add up. 

The essential tools are a Dragon 32K computer, a 
cassette machine, TV set and a reasonably good 
printer — and of course, unless you have the 
knowledge or time to write it yourself, good 
application software. 

Over the last few months the amount of business 
software has increased quite considerably and two 
firms, MST and Abacus, have been pushing their 
business application programs heavily. 

With only 32K of memory and a screen display of 32 
by 16, the Dragon does present problems for business 
applications, but the software available overcomes 
much of that by clever writing and constant menus. 
Because cassettes must currently be used for storage, 
loading and saving is time consuming. But the 
machine is still powerful enough to allow a small 
businessman to achieve something approaching an 
accounting system which will certainly find favour with 
an accountant. 


Once you have the software you must start 
transferring your data to it. This is a problem with any 
machine, and the Dragon is no more complicated than 
others. 

The advice of your accountant would probably be 
useful before you embark on the lengthy and time 
consuming task of entering the initial data. The 
software programs dealt with here are well explained 
and user friendly, and should serve as a good 
introduction to using the Dragon in business. 


Stock control 

The stock control programs available will handle about 
200 stock items on one data file. This means that if 
your company has more than that, you'll need to 
employ more than one file — therefore careful 
management of the filing system is essential if you are 
using a cassette machine to store the data files. 

Each data file would carry the basic details of each 
stock item, a description of the item, the supplier, 
number in stock, minimum stock level, maximum 
level and buying-in and selling prices. With the 
program it should be possible to check your stock level 
instantly, together with the total value of stock in hand, 
for audit purposes. The Dragon is quite capable of 
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With only 32K of memory and a screen dip 
problems for business applications, but these 


doing this, and the MST and Abacus versions allow the 
information to be printed out for a permanent record. 


Invoice/statement 

Printed invoices are always impressive. MST's 
invoice/statement program allows the initial informa- 
tion—your own details, company name, address and 
VAT number —- to be loaded onto a data cassette first. 
This information is then automatically printed out on 
the top of an invoice each time you send one out. 

The customer's name and address is then entered 
and that too can be saved for future use. Details of the 
transaction are then inputted, and the computer will 
compute any VAT additions, charges for carriage and 
any discounts allowed. The result is a very 
professionally produced invoice or statement and 
much time saved. 

The data cassette will only record the customer's 
name and address, since one of the limitations of the 
Dragon's memory is that to try and keep a trading 
record within that program would severely limit the 
number of invoices and customers that one can use 
within one run. 

This means that itis essential to use a program such 
as this with a business accounts program. 
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Business accounts 

A good business accounts program is the most 
powerful tool for the small businessman. The Dragon 
has the capability to handle this, and the programs we 
looked at all did basically the same thing. Like all 
program applications none of it works unless the 
information is accurate. There is little the computer 
can do if mistakes are made on input, but our test 
programs did call up error messages if obviously 
erroneous data was being put in. 

Both the programs for the Dragon came with good 
instructions, but before use it was essential to read 
them carefully. Once you have decided how you are 
going to operate a program of this kind you must keep 
to a pattern, Neither program was difficult to operate 
and both were menu operated on screen. If one keeps 
the data up to date it is possible to keep a regular check 
on your business position. 

List of creditors and debtors are immediately 
available, as is a printout of your current trading 
position, Again the limitations of the Dragon memory 
mean that only about 160 transactions can be kept on 
file at any one time, so you may have to employ more 
than one data file, saving each one onto cassette as it is 
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splay of 32 x 16, the Dragon does present 
‘software available overcomes much ofthat. 


forward the data onto fresh data files. But although the 
use of disks won't extend the machine memory, it will 
mean that each month you would be able to open 
another file on the same disk and be able to access the 
information very much quicker. 


Mailing lists 

Once you've balanced your books it will then be 
necessary to mail out your invoices, statements or 
even cheques. For any business application a good 
mailing list is essential. Both the ones we tried were 
comprehensive, user friendly and efficient to use. One 
of them had a particularly useful function in that you 
were asked to categorise your entries, so that if you 
wished to place your suppliers in one category, your 
customers in another and even your private files in yet 
another it made for efficient sorting and retrieval. The 
other program gave you the opportunity to rewrite one 
of the program lines so that you could line-up your 
printer to be able to print labels accurately. 


Spreadsheet 
Spreadsheets are becoming an increasingly useful 
tool for the business user. There are a number of 


filled. Each) month it would be necessary to bring 


spreadsheet or calculator programs around, but one 
that works very successfully is a cartridge made for the 
Tandy Color machine. Called Speculator, the program 
comes with a well written, easily understood 
instruction book. 

Using a cartridge leaves more memory available for 
large and complicated spreadsheets, but the 
Operating speed of the Dragon at 1Mhz does mean that 
the calculations can take a very long time, although it 
would still take many hours to do the same thing with a 
pocket calculator, Again the screen display size makes 
aspreadsheet difficult to use, as onlya maximum of 13 
rows and four columns can be seen on screen at any 
one time. 


Payroll 
At present there are few payroll programs around for 
the Dragon. One from Abacus will produce an itemised 
payslip for up to 50 employees, with tax and NI 
deductions built in. The program takes just over 20 
minutes to run with a full 50 employees, once the data 
had been loaded from tape and any changes have been 
made. At the end of each run the data tape has to be 
nt and the information is updated for next week’s 
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The program keeps a running total from week to 
week for incorporation into P35, P45 and P60s. It 
doesn’t yet handle the new SST regulations, but the 
company promises that there will be a program 
available shortly to do this. Neither does this program 
allow for items such as pension schemes, union 
subscriptions and BUPA. It would be a relatively easy 
task to incorporate them into the program, but this 
would reduce the amount of memory available and 
therefore the total number of employees that the 
program can handle. 

Many software houses, including the ones men- 
tioned above, have indicated that many more business 
application programs will become available for the 
Dragon when the long awaited disk systems become 
generally available. At present the Dragon, although 
capable of operating some business applications, is 
comparatively slow because of the necessity of using 
cassettes for data storage. 

Because of these limitations you'd have to look atall 
the possibilities before you went out and bought a 
Dragon as a business machine. But if you already have 
the machine and you run a small business, then the 
Dragon can provide you with a useful business tool for 
a very economical price. 


DRAGON 
LOCATION 


Dragon Data recently released a 
complete listing of the Dragon 
memory map and a list of miscel- 
laneous memory locations. Below 
we present some of the important 
memory locations as compiled by 
Dragon. Next week we'll give you the 
full annotated memory map of the 
Dragon in Part Ill of Dragon Micro- 
paedia. 


$19 Beginning of text. 
$1B Beginning of Simple Variable 
Space. 
$1D Beginning of Array pointertable. 
$iF End of storage in use (=1st free 
location) set to [$1B] on clearing. 
$21 Top of stack (from which stack 
grows down) 
$23 Top of string free place. 
$27 Highest RAM available to Basic. 
$2D Points to statement to be 
executed. 
$2F Text pointer for Basic warm start 
on reset. 
$31 DATA line number. 
$33 DATA memory pointer. 
$35 INPUT pointer. 
$68 Current line number. 
$6F Current device. O=VDU, 
—1=cassette, —2=printer. 
$70 End of file flag: O=character 
found. 
$71 RESTART FLAG. If [($71]#$55 
thena full cold start will be performed 
on RESET. 
$72/73 Restart vector. If [$71] = 
$55 and $72 points to a NOP then 
restart will be to that NOP (else 
coldstart). 
$78 Cassette status: O=closed, 
1=input, 2=open for output. 
$87 Last key pressed (but may well 
have been cleared by Break check). 
$9D/E EXEC address. 
$9F Start of a short self modifying 
routine to read in the next useful 
character for Basic, continued in 
‘ROM. 
$A6/7 Text pointer (part or self 
modifying code). Points to current 
active byte. 

Continued on page 223 


THE MACHINE 
CODE MYTH 


ere is along-established myth that machine code 
is somehow extraordinarily complicated and 
difficultto write. This probably stems from the factthat 
completed programs are often listed in lines, and lines 
of hexadecimal numbers make little sense to 
anyone. The real difficulty with machine language is 
not that it is complicated but that it is so simple. The 
problems arise when trying to simplify the strategy of 
chess or the effects of an arcade game down to the 
relatively few instructions that machine code has. 

In an article of this size, one cannot hope to explain 
all of the ins and outs of the computer's native 
language. But enough information to encourage new 
users to start with Dragon machine code, and to be 
helpful to the more experienced user, can be provided. 

The Dragon's microprocessor is the MC6809E, 
which was designed by Motorola — the designers of 
the popular 6502 as used in the BBC, Atari and Vic 
computers. 

The 6809 has five 16-bit registers and four 8-bit 
registers. A register can be thought of as a memory 
location in the processor itself — and 16-bit registers 
can hold numbers between 0 and 65535, while the 
8-bit versions hold between 0 and 255. The registers 
are X,Y,U,S,PC in 16-bit and A,B, DP,CC in 8-bit. The 
S, PC, DP and CC are used by the chip and cannot be 
used as stores, although they can be manipulated to 
perform various functions. The CC, or condition code, 
register lets the programmer know the condition or 
state of various options and the results of mathematic- 
al operations (see figure 1). 

(fyou are keen about machine code, you really need 
an assembler. Do not make the mistake of trying to 
write code from a book. The assembler allows you to 
enter mnemonics or abbreviations as a sort of 
language, and then converts this into the numbers you 
see listed in programs. 

To get the idea, let’s look at a simple program which 
will display each character in the corner of the screen. 
10 


20 loop ST A 1024 
30 INCA 

40 CMP A # 255 
50 BLS loop 

60 RTS 


Mnemonics are just abbreviations of the functions 
they represent. In line 10, CLR A means to clear the A 
register, je set it to zero. Line 20 means store the 
contents of the A register into the memory location 
1024— the corner of the Dragon's text screen. Line 30 
represents increment A — je Let A=A+1, line 40 
reads compare A to 255, while 50 reads branch, if 
resultis less than or same, to ‘loop’. Finally, RTS in tine 
60 means return from subroutine — like a RETURN 
from a GOSUB. 

If you entered and ran this on an assembler you 
would find that the characters are displayed so fast as 
to be unreadable — in machine code, games are often 
intentionally slowed down to make them playable. 

This is fine until your program wants to access the 
outside world — via keyboard, screen, printer or 


cassette. The Basic ROMs which are built into the 
Dragon are just one long 16K machine code program. 
Certain routines can be accessed from user's routines 
to perform useful tasks, such as reading the keyboard. 
See page 223 for a list of the more useful routines. All 
are called using the JSR instruction, which reads as 
‘Jump to subroutine’ — similar to a Basic GOSUB 
command. 

Due to Dragon Data’s agreementwith Microsoft, the 
writers of the Basic, few details are available about 
ROM, but you can get a booklet from Dragon Data 
which gives some useful subroutines and addresses, 
together with details of the monitor and joystick 
socket connections. Contact the Customer Support 
Department at Dragon Data and ask for the /nformation 
for Machine Code Users booklet, which is available 
free. 

Sound Micropaedia part 2 covered Dragon sound 
generation from machine code, but graphics are 
sonewhat more complicated. As the 6809 has no \/C 
lines, other devices and chips are accessed as memory 
locations via PIAS. The graphics mode is controlled by 
location FF22 and SAM registers FFCO to FFD3. Useful 
information about this is to be found in the Tandy Color 
Computer Technical Reference Manual which costs 
99p. While some of the information does not apply to 
the Dragon, many useful details do. 

To get to know machine code you will need a good 
book on the subject. | recommend Programming the 
6809 by Zaks and Labiak, published by Sybex at 
around £12. It is not a very ‘friendly’ book, but is an 
excellent reference guide as well as a tutorial. 

An assembler will also save you a lot of time. There 
are now many of these available for the Dragon on tape 
anu cartridge — while cartridges cost more, they have 
the advantage of using next to no RAM memory, 
leaving it free for your programs. The two best | have 
seen are DASM from Compusense and Dragon Data's 
Alldream assembler/editor. 

Taking the programming a little further, there are 
several different addressing modes that can be used. 
Immediate addressing is when the data is in the 
program and follows the instruction, as in 1d A # 10 
which means let A=10. Extended addressing is where 
the contents of the address are used as data, asin1dA 
10, which means let A = PEEK(10). Indexed 
addressing allows the contents of another register to 
point to the data to be used, asin 1d A,X, which means 
A= PEEK(X). Inherentis not an addressing mode, but 
is used when no data is required, such as for the 
instruction CLR A. Finally, Extended indirect takes 
the form 1d A [1024], which means A = 
PEEK(PEEK(1024)+256*PEEK(1025)}. Using com- 
binations of these gives you tremendous power over 
your Dragon's microprocessor. 

There are two Basic commands which are not 
adequately explained in the Basic manual, USR and 
VARPTR. USRn(x) calls the nth routine defined by DEF 
USRn = Address and passes the data ‘x’ tothe routine. 
Due,to a ROM bug, USRn will not work if nis not zero, 
but any character in front of the number, eg a zero or 
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hash sign, will rectify this. Thatis A= USR9(x) will not 
work, but A = USR09(x) or A = USR#9(x) works 
perfectly. 

VARPTR's only use is as the argument for a USR 
command. If used on a string variable, as in A = 
USR02(VARPTR(X$)), it gives the address of a five 
byte string descriptor. The first byte is the length of the 
string, and the third and fourth contain the address of 
the start of the string. See the list of ROM routines 
below for details of how to pass data to machine code 
from a USR argument. 

The example game on page 224 is written entirely in 
machine code. The program is quite long, and should 
be entered with the loader program given. Alternative- 
ly, youcould put the code in data statements so that the 
program can be saved as Basic, otherwise save it using 
the CSAVEM command. 

The game is for two players with two joysticks. It 
uses a graphics mode not available from Basic. This 
gives a fairly high resolution display using all nine 
colours. Your aim is to kill off your opponent's Droids 


6809 vectors for the Dragon 
Swi3 100 hex 


Swi2 103 hex 
Swi 106 hex 
NM1 109 hex 
IRQ 10C hex 
FIRQ 10F hex 


See PCN issue 24 for details of the 
Dragon’s interrupt handling. 


by breaking down his shields and shooting them 
before he kills your Droids. You can fire only through 
gaps in the moving force field — otherwise the missile 
will rebound and hit your own shields. The winner is 
the first to destroy all of the opponent's Droids. You 
can select the speed of the game atthe beginning. Once 
entered, use EXEC 30000 to start the game. 


ACCA (8-bits) | ACCB (8-bits) 


CC (8-bits) 


DP (8-bits) 


IX (16-bits) 
IY (16-bits) 


These are the registers in the 

6809 processor. There are 5 16-bit 
registers, X, Y, U, S and PC, and 

four eight-bit registers, A, B, CC and DP. 


USEFUL ROM ROUTINES 

33649 Recover and give OK prompt 

35623 Return value in ‘D’ of value in A = USRn(value) 

38266 Print value in ‘D’ to channel number 

46080 Boot Basic interpreter 

46410 Print character whose code is in ‘A’ to channel number 
48101 Return ASCII code of any key pressed in ‘A’ 

48466 Update joystick values stored in locations 346 to 349 
48591 Turn on relay 

48604 Turn off relay 


Note: Channel number is set by location 111, O=screen,255=tape, 254 =printer. 


$B0 Address of start of USR function 
address table. 

$B2 Foreground colour. 

$B3 Background colour. 

$B4 Active colour. 

$B6 Graphics mode. 

$B7/8 Top address of current 
graphics screen. 

$B9 Count of bytes in a row of 
graphics. 

$BA/B Base address of current 
graphics screen. 

$BD/E Current X position. | 
$BF/CO Current Y position. 

$112-4 Timer $114 cycles 0-$FF in 
about 5s. 

$120 Start of ‘‘STUBO'’ — Used to 
set up entry points for Basic 
keywords. 

$120 Number of normal reserved 
words. 

$121 Address of normal reserved 
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words list. 

$123 Address of statement despatch 
table. 

$125 Number of function reserved 
words (tokens will be preceded by 
SFF). 

$126 Address of function reserved | 
word list. | 
$128 Address of function despatch 
table. 

$12A STUB 1: normally a dummy to 
make end of stubs. Layout as for 
STUBO except: 


$12D address of statement despatch | 
routine. | 
$132 address of function despatch 
routine. 

$134 STUB 2 (as above). 

$134-147 Are normally used for the | 
USR function address. 
$15E-1AF are subroutines (length 3) 
bytes) used by the Basic ROM. By} 
default they return immediately with | 
a RTS, but these can be modified to | 
jump to your own code to provide) 
extensions to the Basic. Some of the| 
more useful ones: 
$167 Input a character. 
$16A Output a character. 
$182 Read an input line. 
$18B Evaluate an expression. 


$18E User trap error 
System error trap f handler | 
$194 RUN 


$19A Read in next statement (after 
returning, the keyboard is polled for 
break, so increasing the return 
address by 4 will disable BREAK). 
$1A3 Crunch Basic line for storing. 


| S1A6 Decrunch Basic line for output. 


VICRORAGEDIA 2s) 


| MACH IHME 


| 7530 
7546 
755C 


used to load the main 
machine code program 
above. The program makes it 
quite easy to load the 
machine code routines, 
giving you explicit 
instructions such as when to 
press which key and what to 
type in order to get the 
program loaded. 

Once you've got it running, 
the idea is to kill off your 
opponent’s Droids by 
breaking down his shields. 


The Basic program at right is 
4 
| 


DROIOCS GAME 


@1 39 7F 2a 
41 8E O14 42 
FF 22 87 FF 
AS AG AG 88 


25 38 2 @@ SA 


ic 88 18 
98 A? : 88 
i=] 8) BE 
e7 
8B 
84 


“MACHINE CODE DATA ENTERER 
CLEAR2@@, 29999 
FORI=ga0e@@ TO 31190 
PRINTHEX#¢ 103" "5 
LINE INPUT A¢ 
Z2aVALC "&H" +LEFTS#< AL, 2 9) 
POKE 1,2 : 
Af=MIDS¢ AS. 39 
IF AS<>"" THEM I=I+1+GOTO 68 
108 NEXTI. 
110 PRINT"PRESS ENTER TO SAVE GAME" 
120 EXEC 41194 
13@ CSAVEM "DROIDS", 30@80,31194, 
3aaae 


14@ PRINT"USE EXEC 39008 TO START 
GAME" 


Cals) 

a6 

ca 

1E 

26 

86 

4a 

81 

8A 

cé 

A? 

FF 

23 

A? 

ac 

20 

29 When the BASIC program is runa 
BB hexadecimal number is given to 
7E prompt you to enter the code 

fe given here. The code numbers 
ai should be entered a line ata 

1D time. When a line has been 

42 typed press Enter, and the 

86 computer will then enter that 
pe line into memory. When it 

BG comes back with the next line 
a1 number, enter that line until all 
79 55 lines have been entered. 

26 Make sure that the numbers are 
a6 entered correctly, otherwise the 
ps game will not run. Note that, 

49 except for the last line, there are 
a4 22 code number per line. When 
iF all the lines have been entered, 
3A the computer will ask you to 


press Enter to save the game on 
tape. Make sure that your tape 
recorder is ready before 
pressing the key. When the 
game has been saved, the 
computer will tell you how to run 
the game (EXEC 30000). If 
nothing happens when the game 
is run (EXECed) it is more than 
likely because you have entered 
one of the code numbers 
wrongly. Ifso, enter the game 
again. To reload the game from 
tape use the command CLOADM 
“DROIDS”, then EXEC 30000. 


| Contributors: Brian Cadge, David Owen, lan 
Scales and Geof Wheelwright. 
Design: Nigel Wingrove 
Illustrations: Simon 
Rowlands 


NEXT WEEK 


We conclude our three-part series on the Dragon 
featuring peripherals for the machine, includinga | 
first exclusive look at the Dragon disk drives | 
(including a full Pro-Test in the peripherals 
section). We'll also have an in-depth look at | 
joysticks, printer, monitors and cassette recor- | 
ders for the machine. 
And in two weeks time, we begin a massive 
eight-part programming course that tells you | 
Everything You Need to Know About Program- — 
ming But Were Afraid To Ask. This series willtake 
you right from the questions of What is a 
Program? to complex issues like How to Make the 
Best of Forth Programming. 
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Edwards and Becky 


Name The Witness System Com- 
modore 64 with disk drive Price 
£34.95 Publisher Infocom Format 
Disk Language Machine code Out- 
lets Carousel Software, 36 Harlow 
Park Crescent, Harrogate, Yorks, 
some software dealers. 


It was a cold Los Angeles 
February morning when the 
telegram arrived on my desk 
down at police HQ. On the face 
of it, it told just another LA 
story: wealthy philanthropist 
gets threatening note from 
some two-bit grifter. What 
made me slump a little straigh- 
ter in my chair was the name of 
the pigeon — Freeman Linder, 
| whose wife just happened to 
shoot herself in the bathtub a 
couple of weeks earlier. 
He wanted me at his cosy 
country mansion that evening. 
How could I refuse? 


It looked like a short job 
anyway. Check out the family 
and staff, get the name of the 
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SPECIAL THIS MONTH: 


AN INDISPENSABLE 
OPERATIVE’S MANUAL ON 
‘The WITNESS 


FEATURING: 
DEALING WITH 


DEATH THREATS = | 


HOW TO PUT MISTER D.A~ 
ON YOUR SIDE 


KNUCKLES OR KNOW-HOW 
WHICH ONE GETS THEM 4 
TO 'FESS UP FASTER? 


Pl. MACHINES 
OF THE FUTURE 


AND MORE! 
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letter-writer, warn him off, 
forget about it. I might have 
known there’d be more to it. 
They say the hardest crime to 
crack is the one with no appa- 
rent motive. I know better now. 
The hardest crime is the one 
that hasn’t happened . . . yet. 


The set up, as you could guess 
dealing with this kind of class, is 
as cute as Christmas — bright 
and brassy and all wrapped up 
in a smart package. I took the 
time for a short drink and a long 
study of the file: the telegram, 
Mrs Linder’s farewell note, a 
matchbook found near the 
house bearing the phone num- 
ber Chandler 1729 (could 
someone be pulling a gag?). 
There was also a copy of the 
local newspaper of the day after 
the apparent suicide and a copy 
of the Detective’s Gazette. 

After that I headed up into 
the hills above Hollywood. 


The house was nice in the kind 
of understated way that whis- 
pers ‘money’ so loud your ears 
hurt. Inside I met the inscrut- 
able oriental butler, Phong, 
Linder himself, looking ner- 
vous and applying himself to a 
drink with admirable dedica- 
tion, and Monica the daughter, 
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“WITNESS 
SOMEBODY'S GOING TO TAKE THE DEEP SIX 


a good-looking broad who'd 
probably plug you with a -45 if 
you called her that within 
earshot. 

When it turned out that the 
poison pen writer was none 
other than the late Mrs Linder’s 
former lover, I figured I could 
take some of the philanthrop- 
ist’s scotch, make my excuses 
and leave. 

Before I got around to part 
one of the plan, Linder’s on the 
floor bleeding to death, lover 
boy is caught skulking around 
the garden and everybody in 
the house suddenly looks as 
suspicious as a wedding party at 
Wrong-Way Wendel’s dice 
emporium. 

I'd given myself 12 hours to 
solve the case. With more than 
an hour of that time gone, I 
suddenly realised I’d_ been 
looking the wrong way and then 
found myself the star witness in 
a murder story that would have 
reporters trampling old ladies 
to get in on it. 

Like I said, the Linder place 
is no shack. You could get lost 
wandering around the closets in 
there. Bedrooms off corridors, 
separate bathrooms all over the 
house, yards outside that end in 
closed gates and fences, rooms 
that lead to other rooms and 
bring you back to where you 
started. 

A wise detective would make 
amap. I got wise after ending up 
in the laundry a few times. 

Creepy too, wandering 
around the house, not knowing 
whether you’d bump into some 
knife-wielding maniac or hear 
the crack of a pistol just before 
the bullet took you between the 
shoulder blades. 

And what a crew of suspects. 
Strong, silent Phong, who’d 
been promised wealth in the 
land of the free and found lots of 
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promises, little freedom and no 
wealth. Or lover boy with a 
professed hatred of guns and 
such an air of innocence I 
almost believed him. Almost. 

And Monica, the bachelor 
heiress who probably wrestled 
bears on her weekends off. 

Maybe Linder knocked him- 
self off, unable to stand the 
shame of his errant wife’s 
suicide, setting his rival up for 
the rap. 

Still, snooping around paid 
dividends — as always — and 
asking a few tough questions, 
making easy with Linder’s 
booze, and waving the few clues 
I had around provided some 
food for thought. 

That false arrest won’t look 
too good on the record though. 
Luckily I was able to go back 
and have another crack at it — 
treading a little more carefully 
this time. 

Of course, I salvaged my 
tattered reputation and blew 
the case wide open. 

But it took a good deal longer 
than my original 12 hour dead- 
line. 


Guilty as hell. Guilty of pur- 
veying another entertaining, 
funny, addictive adventure. I 
hope those people at Infocom 

get everything they deserve. 
Whodunnit? There is such a 
thing as police confidentiality. 
You should try it yourself, 
although police pay being what 
it is, for a small consideration I 
could be encouraged to squeal . 
Peter Worlock 


RATING 
Lasting appeal 
Playability 

Use of machine 
Overall value 


SEPTEMBER 15-SEPTEMBER 21, 1983 


BLOOD AND SAND 


Jump-jet 
flak dash 


This is another from the Falk- 
lands War stable. Your mission 
is to take off from an aircraft 
carrier in a Harrier fighter, fly 
inland avoiding enemy ground- 
fire and missiles from enemy 
fighters, and destroy various 
targets on the sea and land as 
you go. You must fly till you 
reach the enemy base which you 
bomb and then fly back to, and 
land on, the aircraft carrier. 


Objectives 

The right and left cursor keys 
increase and decrease your 
speed, and up and down cursor 
‘keys are used to move your 
plane up and down to avoid 
enemy flak and missiles. The 
space bar fires short-range mis- 
siles horizontally from the 
plane, and the next line of keys 
(z to /) drop bombs. 

Scoringis by gaining a certain 
number of points for each target 
hit, the number depending on 
what the target is: 200 for a tank 
or 750 for a patrol boat, for 
instance. If you successfully 
land back on the ship you also 
get a sound from the ships 
hooter and the offer of another 
sortie. 


The tape is attractively pack- 
aged and the loading instruc- 
tions couldn’t be clearer. It 
takes about nine minutes to 
load, being recorded at only 300 
baud. 


In play 

Once loaded, asimple title page 
appears detailing the highest 
score, last score and number of 
targets hit. At this stage the 
volume level can be altered by 
typing zero and using the left 
and right cursor keys. You can 
alsochoose askilllevel from 1 to 
oe 

Up cursor lifts your plane off 
the ship and right cursor results 
in a very satisfying noise as your 
plane increases in speed. All 
you have to do now is fly fairly 
close to the ground, avoid 
enemy missiles where neces- 
sary, and bomb what you can. 

Landing back on the ship is 
no problem, since your plane 
automatically slows to zero 
speed just before the boat is 
reached. 


Verdict 


After a few goes the mission can 
easily be completed, and all that 
is left is to score extra points. 
The next skill level adds more 
speed and weapons, and gives 
you a longer distance to enemy 
base, but nothing new. The 
graphics and sounds are good, 
but don’t seem to add enough to 
make you want to play the game 
again and again. John Fletcher 


RATING 
Lasting appeal 
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Use of machine 
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SEPTEMBER 15-SEPTEMBER 21, 1983 


A game with the title of Moroc- 
co Grand Prix hardly needs 
explaining, except to wonder, 
why Morocco? 


Objectives 
With a hundred seconds ticking 
away, you must travel as far as 
possible along the track, which 
scrolls down the screen towards 
your car, avoiding collisions 
with the other cars, naturally 
enough. This is a one-player 
game, anda joystick is essential 
unless you want to spend the 
whole game in the pits. 
Microdeal says that your 
joystick, in addition to controll- 
ing left and right movements, 
can be pushed forward for more 
speed or back for less. 


In play 
You first must choose which of 
the three coloured — back- 
grounds to have. Once you’ve 
picked one you can’t go back 
and sample the others without 
reloading the program. Black 
and white offers the best 
graphics, the others being green 
and buff. For some reason the 
buff screen doesn’t allow you to 
see the seconds on the timer at 

the side of the track. 
Beneath those is your car in 
the pits, and as it’s only the 
distance covered on the track 
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that matters you must find a gap 
in the traffic and move over at 
once. 

One limitation is that the 
track is always straight, though 
it does change in width as it 
goes. The other noticeable 
drawback is that it’s possible for 
two cars to touch without caus- 
ing a crash. 

When there is a bump, your 
own car goes whirling round 
like a catherine wheel back to 
the pits, but there’s no limit to 
the number of crashes you can 
havein your hundred seconds at 
the wheel. Or rather at the 
joystick, control of which is 
perfectly smooth. 

The only skill adjustment 
available is your own choice of 
speed at which to travel, which 
is good as very young children 
would probably find the slowest 
speed enough for them, while [ 
found the fastest a challenge. 

But there are also other 
faults, in that the table of top ten 
scores doesn’t allow for the 
input of names. and the instruc- 
tions have been cut out com- 
pletely. Atthe beginning you're 
thrown straight into the game 
without warning, and it helps to 
know at the start whether 
you're racing against the clock, 
over a set distance, or what- 
ever. 


Verdict 


Microdeal’s standard pricing 
policy of £8 for everything 
means that a simple game such 
as this is probably overpriced, 
but for all its rough edges it 
should give you enough satis- 
faction if you're keen to race. 
Mike Gerrard 
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U) SPACE TALES 


COMMODORE 64 


Confined 
warfare 


Name Stix System Commodore 64 
Price £9.20 Publisher Supersoft. 
Winchester House, Canning 
Road, Wealdstone, Harrow HA3 
7SJ Format Cassette Language 
Machine code Other versions None 
Outlet Mail order and most dealers 


If you don’t suffer from claus- 
trophobia, enjoy low flying and 
positively welcome mass 
attacks by missiles and meteors 
then you'll feel at home with 
this version of Scramble, the 
arcade classic. 


Objectives 
Piloting a ship low over moun- 
tainous terrain, you must bomb 
enemy missile bases and heli- 
copters and evade and shoot 
down whooshing rockets. Des- 
troying enemy fuel dumps is a 
must as your own reserves are 
mysteriously replenished by 
such action. Surviving this bar- 
rage brings you to the cave 
where the ceiling and floor rise 
and fall. Meteor storms and a 
skyscraper city must also be 
weathered; altogether a total of 
eight sectors to be safely navi- 
gated before you reach the 
ultimate goal — the enemy's 
command centre. 


In play 
Movement up, down, forward 
and back is controlled by nor- 
mal joystick movement (or by 
the keyboard, if you like). 
Pressing the fire button releases 
one bomb and a rocket. You 


don’t get another until the first 
has exploded. Below you, 
smoothly scrolling past, is an 
undulating terrain, dotted with 
fuel dumps, enemy missiles and 
helicopters: At the bottom of 
the screen, score, sector, ships 
left, and fuel left are displayed. 
The fuel meter is a rapidly 
decreasing number, not easy to 
keep an eye on when the action 
is frenzied — a graphic bar 
would have been easier to see. 

It is essential that almost 
every single fuel dump is des- 
troyed as your starting supply is 
rather ungenerous. Running 
out of fuel is all too easy and has 
your ship plummeting out of the 
sky. I think the game has been 
made just a little too difficult by 
the comparative scarcity of fuel 
dumps — no doubt others will 
think it’s a doddle. 

The.enemy rockets and heli- 
copters are very well done and 
the cave impressively claus- 
trophobic. A meteor storm is 
your next obstacle — these 
cannot be destroyed, so you 
must dodge and hope. The 
dangling carrot of the enemy 
command centre at the end 
keeps you trying. 


Verdict 


A pretty exciting game. Well 
implemented with beautifully 
smooth scrolling and very nice 
graphics — shame about the 
strange ship. Good value for 
money and comes in an attrac- 
tive video-style case. 


Bob Chappell 
RATING 
Lasting appeal Sed aeharhac] 
Playability Seek acharharhar) 
Use of machine #2 
Overall value = FF 
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COMMODORE 64 
Playing 
for kix 


Name Super Scramble System 
Commodore 64 Price £9.95 
Publisher Terminal Software. 28 
Church Lane, Prestwich, 
Manchester M25 SAJ Format 
Cassette Language Machine code 
Other versions Vic-20 Outlets Most 
retailers 


If you’re looking for an exciting 
and graphically —_ excellent 
arcade game that doesn’t in- 
volve annihilating aliens, then 
look no further. Stix is a superb 
version of Qix and will have you 
glued to your joystick. 


Objectives 

The Stix is a highly volatile 
bundle of energy trapped with- 
in the confines of your screen. 
You must restrict its frenetic 
activity by building force fields 
around it, gradually reducing 
the area it can operate in. These 
barriers are constructed with 
your field synthesiser. Two 
particles, a quark and an anti- 
quark, travel in opposite direc- 
tions around the perimeter of 
the innermost field. One of 
your four synthesisers is des- 
troyedifit collides witha quark. 

If you pause while building a 
force field, an energy ripple 
strikes — it’s like trying to flee 
from a fast burning fuse. It will 
destroy your synthesiser if it 
catches you before you com- 
plete the field. If the Stix 
touches any part of an incom- 
plete force field, bang goes 
another synthesiser. Mean- 
while, your energy level is going 
down. Filling 75 per cent or 


more of the area with force 
fields takes you to the next 
dimension. 


In play 

Although it may sound compli- 
cated, Stix is very easy to play. 
Your synthesiser is controlled 
by joystick movement or by the 
keyboard. Holding down the 
fire button and moving the 
joystick sets you off across the 
screen, a thick line indicating 
the boundary of the field you 
are constructing. Keeping the 
button depressed will earn you 
extra points but the field is 
drawn faster if you release it. 

On completion of the bound- 
ary, there is slight pause while 
the field is filled with colour. 
Off you go again, all the while 
dodging the quarks, making 
sure the flying Stix doesn’t hit 
an incomplete perimeter, and 
not pausing for fear of the 
dreaded energy ripple. 

Achieving the required per- 
centage in-fill takes you to the 
next screen where the action is 
faster, more colourful, and 
even less predictable. 


Verdict 


One major quibble — the score 
isshown none toclearly. Never- 
theless, the graphical repre- 
sentation and animation of the 
Stix is masterly, as are the use of 
colour and sound. It has an 
aesthetic quality which, com- 
bined with the challenge, make 
ita compulsive game. 

Nobody in my family could 
resist it and neither will you. 
Supersoft has produced a mas- 


terpiece. Bob Chappell 
RATING 

Lasting appeal Pees 
Playability Seek an tan] 
Useof machine te 
Overall value oF a 
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Riddle of 
the sands 


Se Se ae : a as ie ae 
The only introduction 
for this piece of software is to 
say that it is an adventure 
combining graphics and text, 
setin the rooms and caves of the 
tomb of one of the Pharaohs of 
ancient Egypt. These must have 
been pretty restless corpses as 
the tomb comprises 62 rooms— 
including a rest room — and I'll 
leave you to wonder what 
ancient treasure you may or 
may not find there. 


Objectives 


The opening screen tells you: ‘I 
am standing at an oasis in the 
Egyptian desert, close toa place 
where rumours suggest that an 
ancient burial place exists. To 
win, I must gather all the golden 
treasures that I may find and 
place them by the oasis.’ 

For each of the treasures you 
gather you collect points, the 
points increasing if you take the 
treasures out of the tomb and to 
the oasis. Your goal is the 
maximum tally of 1,520, and 
youcan find out how well you’re 
doing at any moment by simply 
typing SCORE, There is one 
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other tiny objective as well, I 
suppose, in that like most 
adventure games your chances 
of winning are increased con- 
siderably if you manage to stay 
alive, though if you’re going to 
die somewhere it might as well 
be in a luxurious tomb such as 
this. 


First impressions 
The cassette inlay is a profes- 
sional job, and for once it is 
fairly restrained, avoiding 
those garish drawings and wild 
claims made by some com- 
panies who say ‘This game will 
scare you half to death,’ and 
suchlike nonsense. The inlay 
contains the loading instruc- 
tions, the tape offers two copies 
of the program, and the prog- 
ram incorporates the simple 
playing instructions. Phipps 
Associates also offers to send 
you the solution if you're 
screamingly desperate. What 
more could you ask? 


In play 

You begin at the oasis, with a 
path to the north, steep steps 
going up a mountain, and a 
book of matches lying at your 
feet. As on all screens, a helpful 
compass appears in the top 
right corner pointing north. 

The directions you can input 
are the simple N, S, W, and E, 
with the addition of Up and 
Down. The prograin recognises 
about 70 words in all, including 
the usual Get, Drop, Use, 
Look, List, Help and Quit. 
You shouldn’t need the Quit 
option just yet, unless you can’t 
decide whether to go north or 
climb the mountain, but if you 
use it later you will be offered 
the chance to save the game to 
tape, and this does seem to be 
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one of those games where the 
various objects stay where they 
are: put the matches down in 
one place and they’ll still be 
there if you go back for them 
later. 

The graphics occupy the top 
half of the screen, and are 
colourful and good without 
exactly being breathtaking, 
while the text scrolls up the 
bottom half. ‘What do I do 
now?’ your guide will prompt 
you, and the machine code 
word scanning ensures that he 
responds to your orders very 
quickly, even if it’s only tosay ‘I 
can’t do that now’ or ‘I don’t 
understand.’ 

It isn’t giving too much away 
to say thatif you head north you 
arrive at the entrance to the 
tomb, where a large rock blocks 
the way in. An example of the 
game’s occasional humour is 
uncovered if you request ‘Move 
rock’. The answer comes back: 
‘Are you sure you want me to 
risk having a hernia?’ Being a 
harsh taskmaster, of course I 
replied ‘Yes,’ to be greeted bya 
series of grunts while my guide 
made very heavy weather of 
moving the rock. 

The first room is the Fire 
Room, at which point the 
matches promptly _ ignite, 
assuming you’ve brought them 
with you. As these will obvious- 
ly be of some use later on, my 
first aim was to solve that 
problem, which was no mean 
feat as it involves a combination 
of two items and a thorough 
exploration of about a dozen 
rooms. 

Other places you’ll encoun- 
ter include the Burial Cham- 
ber, Music Room, Death Row 
and the Windy Tunnel, which 
appears to be the only place 
where chance enters into the 
adventure. Apart from the trea- 
sures you'll find potentially 


PCN 


useful items such as lamps, 
magic cloaks, fans and magic 
rings, and youcancarryup to six 
items at one time. 

The responses were more or 
less instant, and the only 
annoying delays occurred when 
I wanted to rush back to a 
particular room to try some- 
thing out and had to wait while 
each of the rooms I passed 
through was drawn on the 
screen. Even though this only 
takes a few seconds, and there’s 
probably no way round it, it 
does seem like ages. 

The game itself was well 
worked out, and there were no 
simple answers to anything. 
Most hurdles to be overcome 
involved using at least a couple 
of items, perhaps carrying one 
thing while wearing something 
else, but afterwards all these 
answers seemed very logical 

. . once you’d worked them 
out, of course. One area of the 
tomb has to be explored in a 
limited number of moves, be- 
fore a door closes and locks you 
inside forever, while the almost 
impenetrable maze lived up to 
its name. 


Verdict 


Although I only unearthed one 
item of treasure in several hours 
of playing, I wasn’t inclined to 
give up as each time I seemed to 
get just that bit further, temp- 
ted on. The game itself is like 
the graphics: good without 
being great. It’s certainly not 
The Hobbit, but at less than a 
fiver it’s definitely value for 


money. Mike Gerrard 
RATING 
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For your collection of cards this week we 
have four new programs. From R M 


Butterman of the Netherlands comes a 
useful utility for the Oric 1 (16 or 32K), 
from Eugene Garvin of Galway City in 
Eire we haye a Home Accounts program 
for the 


Vic 20, from David Hall of 
Podington, Northants there is a game for 
the ZX81 16K called Knockout Whist, and 
finally from Leon Goodfriend of Cardiff 
comes a clever utility for the BBC, 

The Oric program allows you to redefine 
characters in the system. The program is 
menu driven for ease of use and presents 
you with an empty character in which you 
put the pixels. Once the editing has taken 
place, press the ‘D’ for define key and see 
the character redefined before your eyes. 

The BBC utility allows you to print 
strings of any size anywhere on the screen. 
Both the X dimension and the Y dimension 
can be varied and the string is placed on the 
screen using the MOVE command. The 
routine makes use of the OSWORD ten 
call. This operating system call allows 
character definitions to be read. The 


PCNProgramCards 
Home Accounts 


8328HA1/3 


Card1of3 


definition is then decoded by this pro- 
cedure into a set of variable size blocks, 
which are then plotted on the screen. Note 
the way in which the X/Y% and A% 
variables are used to pass values into the X, 
Y and A registers of the 6502, which is the 
microprocessor at the heart of the Beeb. 
The procedure should be typed into your 
machine and then *SPOOLed onto a tape 
or disk. To attach this procedure to any 
program, all you need to do is “EXEC the 
file back into the program you are running. 
Some users with disk systems may find 
problems with this procedure. The mem- 
ory location &DOO is used to store the 
character definition; unfortunately this 
location is also used by the DFS. To get 
around this, change the values of X% and 
Y % in line 32030 toX% =&70 and Y%=0, 
this will then store the character definition 
in the free memory on the zero page (see 
the memory map in the user guide). 
Home Accounts is a program for the Vic 
20. It allows Vic owners to keep track of 
their money. There are seven accounts, 
and data can be put in and taken out of 


them at will. Once all the data has been 
entered the balance can be displayed and 
the data can be saved to tape. 

For the ZX81 we have a game. It is a 
version of the famous (or notorious) 
Knockout Whist. In this program, you pit 
your wits and your luck against the 
computer. 

Finally, apologies to David J Peart 
whose program was published in issue 26 
(Bar Graph for the ZX Spectrum). 
Unfortunately his name was spelt wrong. 


If you want to see your program in print, 
along with your name, why not send it in to 
ProgramCards? We pay for any programs 
that we publish according to length, 
originality and good programming tech- 
nique. Send them in on cassette or disk, or 
if they are short then a listing will do. All 
programs should be accompanied by a 
listing and a brief outline of how the 
program works, in the form of comments. 
As soon as we have looked at them and/or 
published them, they will be sent back at 
our expense. 


Vic 20 
Commodore Basic 


Application: Financial 
Author: Eugene Garvin 


a GUTOSE 

& PRIM T "a" 

18 PHE8R TIGHTS STRE OPH sLENSSTRE¢ PH2d-19:° RETURH 

26 TIMTE (fas. D0 POs 36g? 

34 GOSUBLE: IFA PTHENP'R INT"? "FRE BYTES FREE": Tor 

46 OHAGOSUBZH, SHE. BY, SBE, SE. S 

4a BOTS 

IY PR ak OPT TOM ee 
163 G0 Fo=" THCOME" 

Lif POKEG. (18° PRIHT ML. AMEND ACCOUHTS" PRIMT ate. CHECK ACCOUNTS" 
115 PRIHT"SIS, LOAD DATA": PRINTS, SAVE DATA PRIM". EDIT DATA" 
126 PRIHT" Se, DISPLAY TOTALS PRIHT" al. EXDT PROGRAM” : =? 

158 PRIM" SPRESS KEY 1 -" Um! 

166 GETH#: IFA¢=""THEMIoe 

161 HeASCCAS)-—45° TPH LORMSUTHEM LES 


17@ A=: RETURH 
Z0@ GOSURZI: GoToZTE 
BAB PORED BYP REN |" ie ACCOUNTS ecard aco 


PR Ls MVSELECT WHICH ACCOUHTHM! : FORIJS1 TOF PRINT: PRAT IW “GS¢J 9 MEAT RETURH 
Je? 


‘GOSUBLSE: POKEGL Lor: GOSUB4a8 


FR INT" @WIHFPUT EXPEMDI TURE" sme" 


'FRIHTTABC1E% 


Home Acounts 


8328HA2/3 


300 SN=CA~19#16+1 > FORI=SNTOR#1G: PRINT" @'T¢¢ Lo TABC L395 THPUTA KeK+e DCTS DC Lo +k 

=: MEAT 

S2Q PRINT" STOTAL £"k ‘ GOSUBBGME : K=0:-RETURH 

400 FR UM T POC Cm LENCGECAS 192d GS CAD 

a PRO Se aR UR 

564 GOSUBZ10:U=":GOSUB1S6:PRIHT"S" : GOSUB406 : SH=CA-1 o#10+1 TOR =6: FORJ=SHTOR#LB 
S16 PH=D« I>: GOSUBIG:PRINTTS¢J9TABCL 49 "£"PHE: TOR HT CAS +003 HEAT: PRIWT" SlemITOTAL. . 
eek"; 

228 PM=TCR?  GOSUBLO: PRIHTPHS : GOSUBGaBe : RETURN 

ae POKER. 23° FRINTTSBIMSERT DATA TAPE.“ : PRIHT“ SREWIND" PRINT" AMY KEY TO COHTI 
WE" 

616 PRINT" Sea TO EXT TA" HAITISS. 1: GETAS: RETURH 

POO GOSUREOE: [FAS="6" THEMRE TURH 

716 OPEMI. 1.6. "ACC DATA": FORTH=1TOFO: IMPUTHL. Té01 0: IMPUTHL Del 

P26 HEAT: FORIS1 706: [IMPUT#L, Gé¢ 19° NEAT: CLOSE1 : RETURH 

S60 GOSUBGBS: [FAS="8"THEMRETURM 

6G1 FORJ=1 TOS 

816 OPEN, 1.1. °ACC DATA": FORI=1 707: PRINT#L, T#C12 PRIWTHL. Delo 

B28 HEAT FORI=17T08  PRIHT#1, 64°19 (HEAT: CLOSE: HEAT: RETURH 

SEO DE cee em e LEON ERE he ca RNS STR ae n BEE SERRE 
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363 PRINT" J" : GOSUB489: SN=CA-1 > #18+1 > FORJ=SHTOR#1G 

965 PHEDC I> GOSUBIG: PRIMTISTS¢ Jo TABC L430 "2" PME HERT > INPUT" SHO. 68 TO END 2" Hf 
397 IFMM=BTHEHSBe 

S16 PRINT" SAMs: INFUTTH# CHI. DCM: TFLEN Se TECH) o> THEM 1G 

315 GoOTOSaS 

396 PRIHT"" FORJ=1706:PRIMT' A! SM “GS¢ 02° MEST TMPUT MeO. oa TO EXITOS Me: TFWM 
SE THEM SUE 

360 TFAMCLORHMSEeTHEHSSe 

376 PRINT SHS INPUTGS CMM) TFLEM CGS CHM) o> LETHEMST 

386 GOTOSSH 

9399 RETURM 

woge POKEG, 8: PRINT "it———————————__ TOTAL ACCOUNTS 


PRIHT" @E4PENDI TURE : ate" 

FORJ=17TOS (PRINTGS¢0 95 °PH=TO J): GOSUBIG: PHESLEP TS (PHd. fo PRIHTTABCL S35 SE "PHS 
AeAtT CSO MEAT PMS GOSUBLG: PRINT" SITOTAL" TABL LL o£ "PHE 

PRINT @@IHCOME: °° PRINT" SITOTAL' >: oPHET¢ 7s GOSUBIE: PHESLEFT SCPE, Po 

PRINTTABC A233 "2"PH: BLST. Poms PRINT SIBRLAMCE sO PH=BL GOSUBLE PRIMTTABC ILS: " 


PRIHTLEFTE PHS, 7): GOSUBSBBE : H=8: RETURH 
PRIHT" SRPRESS SPACER 

GETA IFAS<>" "“THENS Loe 

RETURH 
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Beda DATA Sooo? 
2950 DATA Gegeadcn 
2960 DATA Seaaae 
2O70 DATA eaagad 
£980 DATA Goaane 
299 DATA @mmidd 
Sea Date aia) t 
Seta DATA eameall 
DATE wamad f 
Des Fey, aad dd 
DATA ee@alia 
DATA ed bern 
DATS S@L1led 
DATA oa1 ta 
DATS O11 Lie 
DATA G@magid 
DATE eOaaaa 
DATM LLitad 
DATA LLLLEt “ e 
DATeR Odd it ) 4 CHRE CLSL) #CHRB CL 
225e DATey Geet ih 5 
217 DATA @@ai.t y+ CHER C12 
S180 DATS o@e@lit } 

S190 DATA Gia 


DATS ered 1 
DATA 1iiidadi 
DATA Tiliia 
DATs: Jide 
DATA 
Drea Tes 
DATE 
BATS 
Bea Pes 
BATE 
TDs 7 es 4 
PATA S Da alae 
De Tey ehisereseaes 
DATA 
DATA 
They T ee 
DATA 
Dey T ey 
DATA € 


} +H C1 
d4+CHRS C1 


J +CHRE CG) HCHRS CDS 
9) CHR 61409) + CHA CL 4) 


ME) CHAS C1 


2% 3390-3430. .. Define AGastoprow, B$ as 
cd * second,C$asthirdete 
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Chae C14 se 
A EHPGE C1 Ag) Af CLAP ee 


Pe Oe 
PACES CL ALS 
) 


ie sis i oO 


Te re Ebest ty 


ue 


Yoei poe CS Oo eC LSS 


ET 


a Coke i 3h 
ie ae 


V2 HEE ¢ 


pdt Fate pe 


a oe ee 
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Oric 
Oric Basic 
Application: Utility 
Author: R M Butterman 
0 INKO 
10 TEXTIPAFER 3: TNE 1:CLS 150 X=24:Y=1LO:E=235:PLOT X,Y, 22 
20 PORE Si4,127:POKE 418,2 160 GET Fe 
A=460802FL0T 9.1, “CHARACTER GENERATOR 170 IF ASC (ES) 211 OR ASC(BS)<a THEN 190 
180) ASC (BS)-7 GOSUB S00, 550,600, 650 
FOR T=1920 TO 1959:FOKE A+1,172NEXT 190 BS=""" THEN GOSUR 700 
PORE At1960, 25: F0OKE At2000,235:POKE A+ 200 IF Bé="c" THEN FLOT X,Y.E 
2009, 4:FO0°%E At2040, 23: FOKE 210 B$="d" THEN 300 
A+20B80, 22 220 IF BS="e" THEN 60 
6 FOR Y=10 TQ 17 230 GOTO 16d 
7O FOR X=24 TO 29:FLOT X.Y, 23sNEXT xX 300 PLOT 2,20,"REDEFINE WHICH CHARACTER 
80 PLOT 30, Y,CHRS (19) +CHRS(O)4"0 ™ Pa 
90 NEXT 310 GET BS:IF Bes" " OR BeI"3" THEN 310 
100 PLOT Lyé."" MOVE WITH CURSOR-KEYS” 320 FOR I=2 TO 36 STEP 2 
Lt0 PLOT 1,8,"= SPACEBAR SETS/ERASES PIX 330 PLOT 1,22, B¢:WAIT 15 
El" 340 NEXT 
120 PLOT t.10, “O° = CURSOR OFF" 350 PLOT X,Y,E:Y=10 
130 PLOT 1,12,"° "D* DEFINES CHARACTER” 360 FOR J=A+8*ASC (BS) TO A+7+B8#ASC (EB) 
140 PLOT 1,14,"~ "E" ERASES ALI PIXELS" 370 WK=0:FOR T=0 TO 5 


Capson, cursoroff Plotcolours 
Addressofstandardcharacter 60-90 Chas hy Sorig ogy yaks 
set; printprogramname.For In ions 

ORIC-1 16kowners this line 

shouldbe edto:30 

A=13312:PLOT9,1, 

“CHARACTER GENERATOR” 
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BRO IF SCRN(29=L,Y2=16 THEN WA=WK+2°1 570 RETURN 

390 NEXT 1 600 IF*V=17 THEN RETURN 

400 FOKE J,W%:V=Vr4 610 PLOT X,Y,E:V=Y¥ti:E=SCRN(X,Y):FLOT Xx, 
410 NEXT Y,22 

420 PLOT 2,24, "ANOTHER CHARACTER 7 cy 620 RETURN 

oR N)" 650 IF Y=10 THEN RETURN 

450 GET B$:IF B8="n" THEN PRINT CHR#(17) 660 PLOT X,¥,&:¥=¥~1sE=SCRN(X,Y):PLOT X, 
CHR$ (20) :CLS:END wee 

440 TF BS<o"y" THEN 430 670 RETURN 

450 FOR t=2 TO 38:FLOT 1,20, 7O0 IF E=23 THEN E=#16 ELSE E=23 

<S2:PL0T 1,24, 3522NEXT 710 IF SCRN(X,Y)<¢222 THEN PLOT X,Y,E 
460 GOTO 40 720 W4=0:FOR 120 TO S 

500 IF X=24 THEN RETURN 730 IF SCRN(29-1,¥)=16 THEN WK=W%+2-1 
S10 PLOT XV, Er X=X-1:E=SCRN(X,Y)sFLOT x, 740 IF SCRN(29-1,Y)=22 THEN IF E=16 THEN 
ee WAEWA+2°1 

S520 RETURN i 750 NEXT 

“80 IF X=29 THEN RETURN 760 PLOT 31,Y,STR&(WH)+" "SPLOT 31,Y,0 
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Clubnet keeps you in touch with enthusiasts throughout the 
country. It is divided into clubs and user groups and a list of each is 


published on alternate weeks. 


This week it is the turn of clubs, which are listed alphabetically 


by county and town. 


Keighley Microcomputer Club in West 
Yorkshire first met in August, drawing an 
astonishing 70 attendants. ‘I was very 
pleased — it’s encouraging,’ said organiser 
Simon Midgley, who says there’s great 
demand for a club like this in the area. 

‘Every age group was covered, from 
14-year-olds upwards, with most people in 
their 20s and 30s,’ he said. 

The club was the brainchild of a group on 
a programming course at the local technic- 
al college, where Mr Midgley was being 
taught by Dr A J Warren, who is now the 
club’s chairman. 

Mr Midgley, who works with his father in 
the family business— a wholesale builders’ 
ironmongers — says the club’s committee 
is well kitted out with people with varied 
experience, ranging from those who teach 
computing at the local tech to an accoun- 
tant and an electronics engineer. 

At the introductory meeting, members 
discussed the future activities of the club. 
Future meetings with various micros 
available are planned, and the club hopes 
to buy its own hardware. Members’ micros 
so farinclude a ZX81, a Dragon andaTRS 
80. 

Membership is £10 a year, £5 for 
students and unemployed, and there are 
special family rates. Members will get a 
newsletter, and software library, and 
discounts on specific machines are being 


If your association has something special on the agenda or if 
you’ve just started a new one, contact us at Clubnet, Personal 


Computer News, VNU, 62 Oxford Street, London W1A 2HG. 


Our Clubnet report this week focuses on the Keighley 


Microcomputer Club, W Yorks. 


Discounts are in store 


negotiated. ‘One of the stores in the local 
town has already offered us discounts,’ said 
Mr Midgley. 

Members now expect to have discussion 
groups, lectures, and guest. speakers and 
representatives from specific micro firms 
coming to talk to them, as well as having 


The attendance at the first meeting was very encouraging. 


stalls at local shows and exhibitions. 
Wendie Pearson 


Name Keighley Microcomputer Club Venue 
Methodist Church Hall, Market Street, 
Keighley, West Yorks Meetings Each Monday 
at 7.30pm Contact Simon Midgley, 0535 681463 


AVON 

Bristol Berkeley Nuclear Laboratories Club. 
Contact Neil Walker, 53 Wolfridge Ride, 
Alveston, Bristol, 0454 414262. 

Bristol Micro Computer Club. Meets at the 
Pavilion, Southend Road, Filton, Bristol, 
every other Tuesday. Darryl Collins, 60 
Mackie Rd, Filton, Bristol BS12 7NA, 0272 
792982. 

Bristol Format 40/80 Disc Club, for BBC 
disk users, Contact Peter Hughes, Format 
40/80 Disc Club, c/o The Lending Library, 
Five Marshal Street, Bristol BS1 4AA. 
Multi-User Club Valerie Boyde-Shaw, 
Nailsea 851337. 

Worle Computer Club. Meets at 
Woodsprings Inn Functions Rooms on 
alternate Mondays at 7-10.30pm. H 
Bennett, 0934514902 or F Feeney, 0934 
833122. 


BEDFORDSHIRE 
Bedford Amateur Computer Club, Meets at 
Star Rowing Club, Bedford, on the first and 
third Tuesday of month 8pm. Rowan Bird, 
74 High Street, Great Barford, MK44 3LB, 
0234 870763. 
Chiltern Computer Club. Meets at Five 
Bells, Eaton Bray, Near Dunstable, 
Leighton Buzzard on second and fourth 
Monday of each month. Contact Steve 

| Betts, 42 Wallace Road, Eaton Bray, OU6 
2DF, 0525 220922. 
Luton College Computer Club. John 
Rodger, 0582 3411. 
Luton Computer Club. J P Fletcher, 1 
Trowbridge Gardens, Luton, LU2 7JY, 
0582 450687. 


BERKSHIRE 
Easthampstead Computer Club. Meets at 


Easthampstead Park School, Bracknell, on 
the first Wednesday in month at 8pm. Brian 
Poulton, 0344 84423. 


BIRMINGHAM 

Birmingham Amateur Computer Club 
Meets at Free Church Hall, Land Lane, 
Marston Green, Birmingham on first and 
third Thursday of each month at 7.30pm 
Contact Les Moore, Secretary, 
Wolverhampton 725340. 


BUCKINGHAMSHIRE 

Aylesbury Computer Club. Meets at 
Quarrendon Youth Club every Friday at 
7.30pm and at Mandsville County 
Secondary School the first Thursday of 
each month at 7pm. Ken Knight, 22 Mount 
Street, Aylesbury, 0296 5181. 

Chiltern Microcomputer Club. Meets at the 
Garden Centre, School Lane, Chalfont St 
Giles, on the first Wednesday of each 
month. Mrs W Tibbitts, Ellwood, Deanway, 
Chalfont St Giles. 024 07 4906. 

tver Computer Club. P A Seal, 1 Ormonde 
Flats, Church Road, Iver Heath, 0753 
652792. 

tver Computer Society meets at Huntsmoor 
room, Iver Village Hall on the second and 
fourth Thursday every month at 7.30. John 
Haigh, 141 Leas Drive, Iver, SLO SRP. 


CAMBRIDGESHIRE 

Cambridge Microcomputer Club, meets on 
the third Wednesday of month. Derek 
Tripp, 3 Spurgeons Avenue, Waterbeach. 
0223 315662. 

Peterborough Personal Computer Club 
meets at Crosfield Electronics Social Club, 
fortnightly on Mondays. Andrew Pike, 0733 
44342 after 5pm. 

CHESHIRE 

Altrincham Computer Club. Meets at N. 
Cestrian Grammar School, Durham Road, 
Altrincham, fortnightly. Martin Hickling, 39 
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Barrington Road, Altrincham, WA14 1H2, 
061 941 4547, 

Brunel Computer Club, Meets at St 
Werburgh Community Centre on alternate 
Wednesdays at 7 to 10pm. Mr R Simpson, 
4 The Coots, Stockwood. 

Chester Computer Club. Contact W Collins, 
37 Garden Lane, Chester, Cheshire. 
Crewe Computer Users Club meets at 
Buffaloes Club, Earl Street, Crewe, on the 
third Thursday of each month at’8pm. 


‘Bram Knight, 0270 623375. 


Holmes Chapel Micro Club meets at Leisure 
Centre, Holmes Chapel at 7.30 to 9.30pm 
on the first and third Tuesday of month. 
Margaret Baker, 1 Helton Close, Crewe. 
0477 34238. 

Kinder Peek Computer Club meets at Bew 
Mills School every Monday. John Eary, 
New Mills 43870, 

Kettleshulme National Computer Buyer's 
Club. Send SAE to Barry Edwards, Laneside 
House, Paddock Lane, Kettleshulme, nr 
Stockport, Cheshire. 

New Mills & District PCC meets at New 
Mills School, fortnightly on Fridays at 7 to 
9.30pm. Mr G M Flanagan, 11 Sundown 
Close, New Mills, Stockport, SK12 3DH, 
0663 44051. 

Northwest Computer Club meets 
fortnightly. John Lightfoot, 13 Aston Drive, 
Frodsham, Warrington, WA6 7PU. 0728 
31519. 

Northwest Computer Club, weekly 
meetings. Tom Wyatt, 29 Summer Lane, 
Halton, Runcorn Cheshire WA7 5PG. 
Runcorn 77545, 

Mid-Cheshire Computer Club meets at 
Winsford Library on the second Friday 
every month at 7.30pm. Simon Sadler, 
Winsford 53339. 

Stockport Software Exchange Club. Send 
SAE to P Redford, 53 Cavendish Road, 
Hazel Grove, Stockport, Cheshire. 


CLEVELAND 

Cleveland Micro Club meets on the second 
and third Tuesday of each month, under 
18s on second of month, over 21s on third 
Tuesday of month. J Telford, 13 Weston 
Crescent, Norton. 

Stockton Amateur Computer Club meets at 
YMCA, Stockton, each alternate week at 
7-9pm. Peter Cheshire, 60 Croft Road, 


Eaglescliffe, Stockton-on-Tees, TS16 ODY. ; 


CORNWALL 

Cornish Radio Amateur Club — Computing 
Section. Bob Reason, 24 Mitchell Road, 
Camborne. 

Cornwall Area PAICC meets at the 
Penzance Micro Centre every Friday. S ~ 
Zenith. Hayle 754845. 

St Austell Computer Club and Computer 
Town meets at ECIP Labs, Penpewan Road, 
fortnightly on Mondays at 7.30pm, NG 
Day, 2 Cilendale Close, St Austell. 


CUMBRIA 

Ambleside Computer Club. Contact Jeremy 
Westerman, 8 Hill Tap Road, Ambleside, 
Cumbria. Tel: Ambleside 2452. 


DERBYSHIRE 

Derby Micro Society meets at Littleover 
Church Hall, Sheperd Street, first and third 
Thursday of each month at 7pm. Frank 
Taylor, 0332 559334. 

Glossop Computer Club. John Dearn, 2 
Spinney Close, Glossop. 


DEVON 

Brixham Computer Users Club. Meets at 
Computer Systems (Torbay), Pump Street, 
Brixham, Saturdays at 2.30pm, lan 
Chipperfield, 22 Brookdale Court, Brixham, 
Devon (Brixham 59224). 


Computers Against the Bomb. Contact Paul | 


Couchman, 29 Clifton Place, North Hill, 
Plymouth, Devon. 
Exeter & District Computer Club meets at 
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467 | Exeter School, Magdalene Road, Exeter, on 


the second and fourth Tuesday every 
month. T G Holden, 14 Greenville Avenue, 
Teignmouth, 7014 QNT. 

Exeter & District Amateur Computer Club 
meets second Tuesday every month. Doug 
Bates, Fortescue House, Stoke Cannon, 
Exeter. Specialist meetings on third and 
fourth Tuesday, 

Okehampton Computer Club. Contact 
Cherri Graebe, Okehampton 3523, or 
Okehampton Community College, 
Okehampton 3800. Meets 7pm each 
Monday during term time, 

South Molton Computer Club. Meets at 
South Molton Tool Hire, Dootson House, 
Cooks Cross Industrial Estate, South 
Molton, North Devon, each Thursday at 
7pm. Contact Nick Hews on 07695 3446, 
Torbay Users Computer Club meets at 
Devon Computers, 39 Totnes Road, 
Paignton on Mondays fortnightly. 


DORSET 

Bournemouth Area Computer Club meets at 
Kinson Community Centre on the third 
Wednesday every month. Peter Hibbs, 54 
Runnymede Avenue, Bournemouth, BH11 
9SE, 0202 576547. 

TOPIC meets at Canteen English Truck 
Centre on the second and fourth 
Wednesday every month at 7pm. David 
Washford, 1 Alexander Road, 
Bournemouth, BH6 5JA, 

Purbeck Computer Club, contact 31 North 
Street, Wareham, Dorset BH20 1AD. 


DURHAM 

Darlington Computer Club, weekly 
meetings. L Boxell, 8 Vane Terrace, 
Darlington DL3 7AT. 0325 67766. 


ESSEX 

Genius Computer Club. 30 Webber House, 
North Street, Barking. 

Great Dunmow Computer Club. Contact T 
Coombs, 4 Oakroyal House, Oakroyal 
Avenue, Great Dunmow, Essex CM6 1HQ. 
Brentwood Amateur Computer Club, meets 
once a month. R Sadler, 18 Warescot 
Road, Brentwood, CM15 9HD. Brentwood 
232463, 

Springfield Computer Club meets on the 
first Friday of every month. Stephen 
Cousines, 1 Aldeburgh Way, Springfield, 
Chelmsford, CM1 5PB. 0245 50155. 
Canvey Computer Club. Contact Dean 
Williams, 17 Mornington Road, Canvey 
Island, Essex SS8 BAT. 

Colchester Microprocessor Group meets at 
University of Essex on the second and 
fourth Wednesday of every month at 
7.30pm. Information Centre, University of 
Essex, near Colchester, 

Colchester Computer Society. Meets at 
Severalls Hospital Social Club, Colchester, 
Contact A Potten, 14 Foxmead, Rivenhall, 
Witham, Essex CM8 3HD, Witham 516335. 
National Westminster Personal Computer 
Society, 412 Eastern Avenue, Gants Hill, 
Nford. P J Moore, 01-554 9699. 

Stanway School Computing Club, only 
school members at present. G Floyd, c/o 
Physics Department, Stanway School, 
Stanway, Colchester. 

Modem 80 Computer Link Club, meets 
Wednesday evenings. Contact E Ferrant, 55 
South Street, Barming, Kent, 0622 27885. 
Nailsea Multi-User Club. Contact Valerie 
Boyde-Shaw, 0272 851337. 

Romford Club, a new club. Mr D Norden, 
138 Church Road, Romford. 

Roundacre Micro Computer Users Club. 
Meets at the Roundacre Youth House, 
Laindon Link, Basildon every Wednesday at 
7.30pm. Contact Mrs L Daden, Basildon 
285119. 

South East Essex Computer Society meets 
at Hockey Club at Roots Hall, near 
Southend Football Stadium on Wednesday 
at 7.30pm. Robin Knight, 128 Little 
Wakering Road, Little Wakering, Southend- 
on-Sea. 0702 218456. 


GLOUCESTERSHIRE 
British Amateur Electronics Club. Mr J 
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Margetts, 3 Bishopstone Close, Golden 
Valley, Cheltenham. 

Cheltenham Amateur Computer Club meets 
on the third Tuesday of each month at 
7.30pm, Mike Pullin 0242 25617. 

GCHQ. D W Adam, 16 Court Road, 
Prestbury, Cheltenham. 

Cheltenham Amateur Computer Club meets 
at Prestbury Scout Headquarters, on the 
third Tuesday of every month at 7.30pm. M 
Hughes, 36 Riverviews Way, Cheltenham. 


HAMPSHIRE 

Commodore Computer Club. Meets on the 
first Friday of every month at Bury House, 
Bury Road, Gosport at 7.30pm. Brian Cox. 
Fareham 280530. 

Fareham and Portsmouth Amateur 
Computer Club, Alan Smith, c’o Francis 
Close, Lee-on-the-Solent, Gosport, Hants 
PO13 8HB. 0705 550907, 

RAF Odiham Computer Club. Contact c/o 
Officer i’c, Royal Air Force, Odiham, Nr 
Basingstoke, Hants. 

Southampton Amateur Computer Club 
meets at Crestwood Centre, Shakespeare 
Road, Boyatt Wood, Eastleigh, Hants. on 
the second Wednesday of every month at 
7.30pm. Paul Blitz. Chandlers Ford 69050. 


HEREFORD 

Hereford Amateur Computer Club, 
proposed new club. Stuart Edinborough, 2 
Warwick Walk, Bobblestock, HR4 9TG. 
0432 269700. 


HUMBERSIDE 

Bridlington Microcomputer Club. Meets 
7.30pm alternate Fridays at Old Star Inn, 
High Street, Bridlington. Contact D 
Compleman, 0262-601859. 

Grimsby Computer Club meets at Grimsby 
Central Library fortnightly on Mondays at 
7.30pm. Jenson Lee, 29 Park View, 
Cleethorpes. 0472 42559. 

Scunthorpe & District Microprocessor 
Society meets at Community Centre, 
Lindun Street, Scunthorpe, every Tuesday 
at 7.30pm. G Hinch, 21 Old Crosby, 
Scunthorpe, South Humberside DN15 8PU. 


KENT 

Canterbury ACC proposed new club. 
Contact L Fisher, 21 Manwood Avenue, St 
Stephens, Canterbury, CT2 7AH. 
Gravesend Computer Club. Meets at School 
Room Extra Tuition Centre, 39 The Terrace, 
Gravesend. Contact c/o The Extra Tuition 
Centre, 0474 50677. 

Medway Amateur Computer & Robotics 
Organisation. Meets at 7.30pm on first 
Tuesday and third Wednesday of every 
month. Annual subs £5. Contact Paul 
Cameron, Unit 3, Walderslade Centre, 
Walderslade Road, Chatham, Kent, 0634- 
63036. 

North Kent Amateur Computer Club meets 
at Lecture Theatre, Charles Darwin School, 
Jail Lane, Biggin Hill, on the first Thursday 
of every month at 7.30pm, lain House, 28 
Canadian Avenue, Catford SE6 3AS. 01- 
690 5441. 

Orpington Computer Club meets at The 
Large Hall, Christ Church, Chaterhouse 
Road, Orpington, every Friday at 8pm- 
10.30pm. Mr R Pyatt, 23 Arundel Drive, 


Orpington, Kent BR6 9JF. Orpington 20281. 


National Personal Computer User 
Association. Eric Keeley, 11 Spratling 
Street, Manston, Ramsgate, Kent. 
Sevenoaks School Computer Club. G 
Sommerhoff, Technical Centre, Sevenoaks 
School, Sevenoaks, Kent. 0732 456340. 
Tonbridge & Tunbridge Wells ACC. Ray 
Szatkowski, 1 Cromer Street, Tonbridge. 
0732 355960. 

LANCASHIRE 

Blackburn Micro Computer Club. Roger 
Longworth, 12 Sharp Close, Accrington. 
Bolton Computer Club meets at E4/24 
Bolton Institute of Higher Education, Deane 
Road, Bolton, on Thursdays. David 
Atherton, 16 Douglas Street, Asherton, 
Manchester M29 9FB. 0942 876210. 
Burnley Computer Club. Meets at Burnley 
Technical College on Tuesdays, 7.30- 


11pm. Contact Clive Tallon, 27 Basnett 
Street, Burniey, Lancs. 

Chorley Computer Ciub meets at Townley 
Arms, Chorley, every other Tuesday at 
8pm. Tony Higson, 23 Brock Road, 
Chorley, Lancs. Chorley 68429. 

Ribble Valley Computer Club meets at Staff 
Canteen, Pendle Carpets Ltd, West 
Bradford, on the second and fourth 
Monday of month at 7-9pm. Contact lan 
Thornton-Bryar, 25 Southfield Drive, West 
Bradford, Clitheroe, BB7 4TU. 
Lancaster & Morecambe Computer Club. 
Sarah Blackler. 0524 33553. 

South Chadderton Computer Club meets at 
Turf Lane Centre, Turf Lane, Chadderton, 
on Thursdays at 7-9.30pm. David Sholes, 
18 Beech Avenue, Oldham, Lancs. 


LEICESTERSHIRE 

East Leake Computer Club. Andrew Jones, 
59 Bateman Road, East Leake, 
Loughborough, LE12 6NN. 

Hawker Siddeley Computer Club, Contact R 
Wrathall, 6 Naseby Drive, Loughborough 
LE11 OWU. 


LINCOLNSHIRE 

Lincoln Computer Club, meets at The 
Cardinal’s Hat, 238 High Street, Lincoln 
(entrance on Grantham Street) on first and 
third Wednesday of each month, except 
August. Contact Jeffrey Joy, 23 Cross 
O'Cliff Hill, Lincoln, 0522 28252. 
Skegness Computer Club, meets at County 
Hotel every other Monday, 7.30-9.30pm. 
Reg Potter, 118 Beresford Avenue, 
Skegness. 0754 3594. 


LONDON 

Association of Computer Clubs. Contact 
Rupert Steele, 17 Lawrie Park Crescent, 
London SE26, 01-778 6824, National Club. 
Croydon Microcomputer Club. Meets at 
Croydon Central Reference Library. Contact 
Vernon Gifford, 01-653 3207, 

East London Amateur Computer Club 
meets at Harrow Green Library, Cathall 
Road, E11, on the second and fourth 


. Tuesday of month at 7-10pm. Fred Linger 


on 01-554 3288. 

Forum-80 London. Leon Jay, 01-286 6207. 
Forum-80 Wembley. Victor Saleh, 01-902 
2546. 

Harrow Computer Group meets at Harrow 
College of Higher Education, Room W24, 
Northwick Park, on alternate Wednesday at 
7pm. Bazyle Butcher, 01-950 7068. 
Imperial College Microcomputer Club 
meets at room 145, level 1, on Tuesdays at 
7.30pm. Tim Panton, c/o |.C. Union Office, 
Prince Consort Road, London SW7 2BB. 
London School Computer Club. Burlington 
Danes School, Dane Building, DuCane 
Road, Hammersmith. 

Metropolitan Police Amateur Computing 
Club meets on the first Thursday of month 
at 7pm. S Farley, 01-725 2428. 

68 Microgroup meets at Regents Park 
Library, Robert Street, NW1, on the third 
Tuesday of month at 7.30pm. Jim 
Anderson, 41 Pebworth Road, Harrow, 
Middlesex. 

North London Computer Club meets at the 
Polytechnic of North London, Holloway, N7 
8DB, on Monday, Tuesday, Wednesday 
and Thursday during term time and one 
evening a week during holidays. Robin 
Bradbeer, 01-607 2789. 

Paddington Computer Club meets at 
Paddington College, 25 Paddington Green, 
We 1NB. Peter Hill, 01-723 5762. 

Post Office HQ Microcomputer Club meets 
at room B145, River Plate House, 12-13 
South Place, off Moorgate, on the second 
Thursday of month. Vernon Quaintance, 
British Telecom Enterprises, Cheapside 
House, 138 Cheapside EC2U 6JH. 01-726 
4716. 

Queens Crescent Computer Club. Meets at 
Queens Crescent Library, 165 Queens 
Crescent, London NW5, 01-485 4551. 

The SOBAT Computer Club meets once a 
fortnight. Mr T Kayani, 12 Calderon Road, 
London E11. 
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South East London Microcomputer Club 
meets at Thames Polytechnic, Greens 
Ends, Woolwich SE18, on alternate 
Wednesdays at 7pm. Peter Phillips, 61 
Graigerne Road, SE3, 01-853 5829. 
Southgate Microcomputer Club meets at 
Room B106 Southgate Tech, fortnightly on 
Thursdays at 7.30pm. Kevin Pretorius 
01-882 2282, See Prestel page 25820645. 
West London Personal Computer Club 
meets at Back room, Fox & Goose pub, 
Hanger Lane, Alperton, on the first Tuesday 
of month at 7.45pm. Graham Brain, 
01-997 8986. 


MANCHESTER 

Manchester Compt'ter Club meets at the 
Department of Computer Science, 
Manchester University, Oxford Road, on 
the first and third Thursday of month at 
7.30pm. David Wade, 061-941 2486. 
Small Business Computer Users Club. 
Proposed new club to meet the last 
Tuesday of month. K Wadsworth, 061-740 
7232 after Spm. 

South Trafford Microcomputer Club. Meets 
fortnightly. Contact lan White, 16 Leicester 
Avenue, Timperley, Altrincham WA15 6HR, 
061-969 2080. 


MERSEYSIDE 

Merseyside Microcomputer Group meets at 
Merchant Taylor's School, Crosby, on 
second Thursday month. Mr F Shaw, 14 
Albany Avenue, Eccleston Park, Prescot. 
051-426 5536. 

Southport Computer Club meets weekly. 
{an Bristone, 28 Weld Road, Southport, 
Merseyside PR8 2DL, 0704 64524. : 
Wirral Microcomputer Users Group meets t 
at Birkenhead Technical College every } 
Monday. J Phillips, 14 Helton Close, : 
Birkenhead, Merseyside L43 SHP. y 
Wirral Computer Club. Contact Gary 
Metcalfe, 24 Marlston Avenue, Irby, 
Merseyside. 


MIDDLESEX 

Brigadier Computer Club. Meets on the 

first and third Monday of every month at 
Brigadier Youth Centre, Brigadier Hill, : 
Enfield at 7.30 pm. Subs: £2. Contact : 
Steve Ward, 28 Brodie Road, Enfield, 

Middx EN2 OEU, 01-363 3786, 

Micromodeller User Association. Meets 

three times a year. Contact Phillip 

Matthews, Phillip Morris House, 21 High 

Street, Feltham TW13 4AD, 01-751 6388, } 
Sunbury Computer Club meets at St i 
Benedicts Hall, Napier Road, Ashford, on ' 
the last Tuesday of month at 8pm. Simon \ 
Taylor, 8 Priory Close, Sunbury-on- t 
Thames, Middlesex. Simon Clark, 83 : 
Watling Street, Towcester, Northants 

NW12 7AG. 

2% Micro Club. Contact Paul Hargreaves, j 
10 The Ride, Brentford, Middx. 


NORTHAMPTONSHIRE 

Corby Universal Micro Club, Meets at 
Lodge Park Sports Centre fortnightly on ; 
alternate Wednesdays and Thursdays. i 
Contact Peter Wilson, 26 North Cape Walk, B 
Corby, tel: Great Oakley 742622. 

Kettering Microcomputer Club. Meets 
every Wednesday at 7pm, Details from 
Stephen Bickle on 0536 514381. 

South Northants Computer Group meets at 
Anchor House, Moat Lane, Towcester, on 
Wednesdays at 7.30pm. 


NOTTINGHAMSHIRE 

Ashfield Computer Club meets at Carsic 
Junior School, St Mary's Road, Sutton in 
Ashfield on the first and third Thursday 
month. Derick Daines, c’o Cuttings 
Avenue, Sutton in Ashfield, Notts. 
Eastwood Town Micro Computer Club 
meets at Devonshire Drive Junior School 
Wednesday at 5.45pm. Ted Ryan, 15 
Queens Square, Eastwood, Nottingham 
NQ16 3B. 

Nottingham Microcomputer Club meets at 
Castle Gate Centre, Nottingham, Monday at 
7.30pm. Mr E Harvey, 68 Roseleigh 
Avenue, Nottingham NG3 6FH, Nottingham 
608491. 
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Worksop Computer Group. Mr Andrews, 
Worksop 487327, 


| NORFOLK 

Anglia Computer User Group. Jan Rejzl, 
128 Templemere, Sprowton Road, 
Norwich. 0603-29652. 

Breckdands Computer Club. Contact 
Andrew Hiom, 11 Annafewes Close, 
Thetford, Norfolk. Meets each Saturday, 
5pm at this address. 

Dereham & District Computer Club. Meets 
at Middle School, Westfield Road, 
Toftwood, East Dereham on every second 
Wednesday at 7.30pm. Contact Mrs Fran 
Cook, Dereham 67732. 

East Anglian Computer User's Group meets 
at Crome Community Centre, Telegraph 
Lane, Norwich, Gill Rijzi, 88 St Benedicts, 
Norwich. 

Yarmouth Computer Club meets each 
Friday at 7pm. Contact the club at Unit 26, 
Longs Estate, Englands Lane, Gorleston, 
Great Yarmouth, Norfolk, 0983 662871. 


OXFORDSHIRE 

Association of Computer Clubs. Rupert 
Steele, St John's College, Oxford OX1 SUP. 
Microsoc meets at Clarendon Lab, Parks 
Road, Oxford, every week during term. 
Rupert Steele, St John's College, Oxford 
OX1 SUP. 

Oxford Personal Computer Club, Len 
Phelps, Southport Cottage, Sutton 
Courtenay, Nr Abingdon, Oxon 0X14 4AU. 
Ridgeway Computing Club meets at Swan 
Hotel, East Isley, on the second Tueday 
month, Mike Magney, Beavers, South ' 
Street, Blubury, Didcot, Oxon 0X11 QJU. 


SHROPSHIRE 

Ludlow & District Microcomputer Club 
meets at Diocesan Education Centre, Lower 
Galdeford, Ludlow, on the second Monday 
of month at 7.30pm. 

Shrewsbury Micro Club meets at 
Shrewsbury Shirehall once a month. Mr V 
Ives, 6 Bramley Close, Severn Meadows, 
Shrewsbury SY1 2TP. 

Telford Computer Club meets at Telford 
ITEC on Monday 6-9pm. John Murphy, 10 
Brichmore, Brookside, Telford TF3 1TF. 
0952 595959. 


SOMERSET 

Sharp MZ80 Club, Tim Powell, Computer 
Centre, Yeovil College, Yeovil, Somerset. 
Taunton Computer Club, meets 6pm on 
Tuesdays during term time at Somerset 
College of Arts and Technology. Contact 
David Elliott at Fir Tree House, Back Lane, 
Westbury-sub-Mendip, Wells, Somerset. 
Yeovil Computer Club. 0 G Carrington, 2 
Romsey Road, Yeovil, BA21 SXN. 


STAFFORDSHIRE 

Alsager Computer Club, meets at Alsager 
Comprehensive School, Stoke-on-Trent, 
Staffs, fortnightly on Tuesday. Rex 
Charlesworth, 09363 77270. 

North Staffs Amateur Computer Club meets 
on the third Wednesday of each month. J 
Roll, 16 Hill Street, Hednesford, 
Staffordshire WS12 5DS. 

ICL Birmingham Branch Micro Club, c’o 
WBA Ecclestone, 26 Browns Lane, 
Tamworth, Staffs. 

Tame Valley Computer Club, Tim Marshall, 
32 Milton Avenue, Leyfields, Tamworth, 
Staffordshire B79 8JG. 


SUFFOLK 

Haverhill Microcomputer Club, meets at St 
Marys’ Church Hall, Camps Road, 
Haverhill, on the second, third and fourth 
Wednesday of month at 7.30 to 10pm, 
Andrew Holliman, 5 Trinity Close, 
Balsham, CB1 6DW, 022 029 583, 
Newmarket Home Computer Group. Meets 
at Anchor House, Moat Lane, Towcester, at 
7.30pm. Contact Simon Clark, 83 Watling 
Street, Towcester, Northants NN12 7AG, 
0327 52191, 

Suffolk Microcomputer Club meets 
monthly. Mr S Pratt, c/o Microtek, 15 
Lower Brook Street, Ipswich. 


SURREY 

Ashtead Computer Club meets on the last 
Thursday of month. Contact P Palmer, 8 
Corfe Close, Ashtead. 

Deaf Microcomputer Users Group. Contact 
Chris Marsh, 3 Delaporte Close, Epsom, 
Surrey KT17 4AF. 

Thames Valley Amateur Computer Club 
meets at Griffon, Caversham, on the first 
Tuesday of month. Brian Quarm, 25 
Roundway, Camberley, GU15 1NR, 
Camberley 22186. 

Ewell Micro Club, Dave De Silva, 316 
Kingston Road, Ewell, KT19 OSU. 
Farnham Computer Club, meets at 
Farnham 6th Form College, Morley Road, 
Farnham, on the second Wednesday of 
month, Adam Sharp, 14 Thorn Road, 
Boundstone, Farnham. 

West Surrey Computer Club meets at 
Paddock Room, Green Man Public House, 
Burpham, Guildford, the first Thursday of 
month. Chris Karney, 0483 68121. 

ITN Computer Club meets on Fridays. A 
Bond, 54 Farnham Road, Guildford, Surrey 
GU2 5PE, 0485 62035. 

CBBS London meets on Sundays 4-10pm. 
P Goldman, PO Box 100a, Surbiton, KTS 
8HY. 

Richmond Computer Club meets at 
Richmond Community Centre, Sheen 
Road, on the second Monday of month at 
8pm. Bob Forster, 18a The Barons St 
Margarets, Twickenham, Middlesex, 01- 
892 1873. 

Sutton Library Computer Club meets at 
Central Library, St Nicholas Way, Surrey, 
on the first Friday of month at 6pm and 
second and third Tuesday of month. Dave 
Wilkins 01-642 3102. 

Association of London Computer Clubs, 
Len Stuart, 89 Mayfair Avenue, Worcester 
Park, KT4 7SJ. 


SUSSEX 

Arun Microcomputer Club meets at Wick 
Amenity Centre, Wick Farm Road, 
Littlehampton, on the first Monday of 
month at 8pm, and third Sunday of month 
at 6pm. P Cherriman, 7 Talbot Road, 
Littlehampton, West Sussex DN17 7BL 
Brighton, Hove & District Computer Club. 
Meets 7.30pm every second Wednesday at 
Southwick Community Centre. Contact J 
Smith, 30 Leicester Villas, Hove, E Sussex. 
CVGC Video Games Club. Contact G Bond, 
7 Swift Lane, Langley Green, Crawley 
Sussex. 

Midhurst & District Computer User Group. 
Meets at the Grange Centre, Midhurst, at 
7pm on the second and fourth Thursday of 
every month. Contact Val Weston, tel: 
Midhurst 3876. 

Mid-Sussex Microcomputing Club. Contact 
Jeff Hayden, 2 Hillary Close, East 
Grinstead, RH19 3XQ. 

West Sussex Microcomputer Club meets at 
Room RO6, Robinson Road Annexe, 
Crawley, on the first and third Monday of 
month. J Clarke, 31 Hyde Heath Court, 
Pound Hill, Crawley, 0293-884207 
Worthing & District Microcomputer Club 
meets at Rose Wilmot Youth Centre, 
Littlehampton Road, Worthing, on alternate 
Sundays 11am-1pm. B. Thomas, 11 
Gannon Road, Worthing, W. Sussex, BN11 
2DT, 0903 36785. 


TYNE & WEAR 

Newcastle upon Tyne Personal Computer 
Society meets at Room D103, Newcastle 
Polytechnic on the first Tuesday of every 
month. Pete Scargill, 21 Percy Park, 
Tynemouth, 0632 573905, 


WEST MIDLANDS 

Cannock Computer Society meets at 
Cannock Computer Systems, Old 
Penkridge Road, Cannock, fortnightly. 
Terry Sale, 20 Redwood Drive, Chase 
Terrace, Walsall WS7 8AS. 

Coventry Computer Circle. Contact Chris 
Baugh, 9 Hillman House, Smithford Way, 
Coventry CV1 1FZ. 
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Coventry Micro Club meets on Wednesdays 
at 7.30pm at Walsgrave Junior School. 
Jack Hewitt, 3a Boswell Drive, Walsgrave- 
on-Sowe, Coventry, Tel: 615543. 

Walsall Computer Club meets at Park Hall 
Community School on the second and 
fourth Monday month 6.45-9.45pm. Alison 
Hunt, 58 Princes Avenue, Walsall, WS1 
2DH, 0922 23875. 

West Midlands Amateur Computer Club 
meets at Enfield School, Love Lane, 
Stourbridge, on the second and fourth 
Tuesday of month, John Tracey, 100 Booth 
Close, Brierley Hill, Kingswinford, 0384 
70097. 


WILTSHIRE 

Chippenham and Calne, proposed new 
club. Matthew Jones, Pinhills, Calne SN11 
OLY. 


WORCESTER 

Worcester & District Computer Club meets 
at Old Pheasant Inn, New Street, 
Worcester, on the second Monday month 
at 8pm. D Stanton, 55 Vauxhall Street, 
Rainbow Hill, WR3 8PA. 


YORKSHIRE 

Barnsley Co-Operative Computer User 
Group meets at Co-Op Social Club, 
Pogmore, Barnsley, on the last Tuesday 
month at 7.30pm. James Bridson, c/o 39 
Kereforth Hall Road, Barnsley, South Yorks 
S70 6NF, 0226 41753. 

Greenhead Grammar School Computer 
Club. Brian Smith, Greenhead Road, 
Keighley, West Yorks BD20 6EB, 0535 
62828, 

Huddersfield Computer Club meets every 
Monday. Chris Townsend, 760/4 
Manchester Road, Linthwaite, 
Huddersfield, 0484 657299. 

Keighley Computer Club. Meets each 
Wednesday at 7.30pm at Methodist Church 
Hall, Market Street, Keighley, West Yorks. 
Contact Simon Midgley on 0535 681463. 
Leeds Microcomputer Users Group meets 
at 8 Regent Street, Chapel Allerton, 
fortnightly on Thursday at 6pm. David 
Parsons, 22 Victoria Walk, Horsforth LS18 
4PL. 

Program Power, R Simpson, 5 Wemsley 
Road, Leeds LS7 2BX, 0532 683186. 
Shipley College Computer Group meets on 
Tuesdays. Paul Channell, tel: 0274 
595731. 

South Yorkshire Personal Computer Group 
meets at General Lecture Theatre, St 


Georges Building, Mappin Street, Sheffield, 


on second Wednesday month at 7.30pm, 
Paul Sanderson, 8 Vernon Road, Tetley, 
Sheffield S17 3QE. 

Thumscoe & District Micro Users’ Club 
meets at Thurnscoe Comprehensive 
School, Physics Lab, Clayton Lane, 
Thurnscoe, Wednesday at 7.30pm during 
school term. Mr James Davis, 62 Tudor 
Street, Thurnscoe East, 0709 893880. 
West Yorkshire Microcomputer Group 
meets on Tuesdays. Phillip Clark, c/o Suite 
204, Crown House, Armley Road, Leeds 
LS12 2ES, 0532 632532. 

York Computer Club meets at the 
Enterprise Club every Monday at 8pm, K 
Thomas, Green Lea, Ripon Road, 
Harrogate, HG1 2BY, 0904 38239. 


SCOTLAND 

Bishopton Computer Club meets at ‘Cwa 
Ben’, Sachelcourt Avenue, Bishopton, 
Renfrewshire, on Sunday once a month 
Alasdair Law, 10 Dunglass Road, 
Bishopton, Renfrewshire PA7 SEF. 
Edinburgh Home Computing Club meets at 
Claremont Hotel, Edinburgh, on the 2nd, 
3rd and 4th Wednesday of month. |. 
Robertson, 031 441 2361, 

Scottish Amateur Computer Society, Mike 
Anthony, 46 Moredun Park Gardens, 
Edinburgh EH17 7JR. 

Central Scotland Computer Club meets at 
Falkirk College of Technology, 
Grangemouth Road, Falkirk, on the first 
and third Thursday of month, James Lyon, 
78 Slamannan Road, Falkirk FK1 SNF. 
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Fife Computer Users Club meets 
fortnightly. Murray Simpson, 31 Tom 
Steward Lane, St Andrews, Fife, KY16 
BYB. 

Grampian Amateur Computer Society 
meets at 35 Thistle Lane, Aberdeen, on the 
second and fourth Monday every month at 
7.30pm. Alan Morrison, 21 Beech Road, 
Westhill, Skene, Aberdeenshire AB3 6WR. 
Kemnay Computer Club meets weekly. S 
Stubbs, 15 The Glebe, Kemnay, Inverurie, 
Aberdeenshire. 

Inverness Personal Computing Club meets 
every second Tuesday at 7.30pm, Gyl 
Mackenzie, 38 Ardconnel Street, Inverness 
IV2 3EX, 0463 220922. 

‘Perth & District Amateur Computer Society 
meets at Hunters Lodge Motel, Bankfoot, 
on the third Tuesday of month at 7.30pm. 
Alastair McPherson, 154 Oakbank Road, 
Perth PH1 1HA. 

Skye and Lochalsh Computing Society. 
Contact C Manvell, Tigh na Pairc, 25 Lower 
Breakish, Isle of Skye IV42 8QA, 04712 | 
317. 

Strathclyde Computer Club meets at 
Wolfson Centre, 106 Rottenrow, Glasgow, 
on the third Wednesday of month. B Duffy, 
24 Lomand Drive, Condorrat, Cumbernauld 
G4 BNW. 


WALES 

Abergele Computer Club meets at Abergele 
Cl Offices every Thursday at 7.30-10pm. W 
Jones, 77 Millbank Road, Rhyl, Clwyd, 
Clwyd '80 Computer Club. Contact Allan 
Jones, The Island, 1 High Street, Connah’s 
Quay, Deeside, Clwyd, 0244 816893. 
Meets at Deeside Community Centre, 
Queensferry, Deeside on Thursday at 7pm. 
Colwyn Computer club meets at the Greens 
Hotel, Colwyn Bay, at 7pm. Contact D 
Bevan, c/o Abergele Road, Colwyn Bay, 
Clwyd LL29 7PA. 

Connah’s Quay Computer Club, Meets 
second and fourth Thursday of each month 
at the Community Centre, Cable Street, 
Connah's Quay, at 7pm. Contact G 
Johnson, tel Deeside 821945, 

Gwent Amateur Computer Club meets at St 
Mary's Institute, Stow Hill, Thursday at 
7.30pm. Rothery Harris, 16 Alanbrook 
Avenue, Newport, Gwent, Wales NPT 6QJ. 
Uantwit Major Computer Club. Meets at 
Adult Education Centre, Llantwit Major, 
every Tuesday. Contact Douglas Mountain, 
16 Denbigh Orive, Llantwit Major, South 
Glamorgan CF6 9GQ. 

Mold Computer Club. Meets 7.30pm on 
first and third Thursday of each month at 
the Daniel Owen Centre, Eari Street, Mold, 
Contact G Johnson, 18 Daytona Drive, 
Northop Hall, Mold, Clwyd, Wales. Tel 
Deeside 821945. 

Milford Central Computer Club. Open to 
schoolchildren, meets every lunch hour 
and evening, Contact Harry Evans, Milford 
Central School, Prioryville, Milford Haven, 
Dyfed, 043 784 571. 

Pencoed Amateur Computer Club meets 
fortnightly on Saturdays at Pencoed 
Welfare Hall. Philip Williams, 38 Bryn 
Rhedyn, Pencoed, Bridgend, Mid- 
Glamorgan CF35 6TL, 0656 860307. 
Pontypool Computer Club meets at The 
Settlement, Roackhill Road, Pontypool, 
Gwent, on Friday. Graham Loveridge, on 
Pontypool 2827, 

Swansea & Southwest Wales Amateur 
Computer Club meets on the last Friday 
every month. Paul Griffiths, 1 Prescelli 
Road, Penlan, Swansea SAS BAF. 
Swansea Computer Club. Meets at No 10 
(pub), Union Street every Tuesday at 
7.30pm. Contact Robert Palmer, 044 123 
602. 

Wrexham & District Computer Club. Meets 
each Thursday. Contact Mike Houghton, 1 
Snerwell Avenue, Wrexham, Clwyd, Wales. 


NORTHERN IRELAND 

(North Down Micro Users Club. Meets at 
Bangor Central Library, Hamilton Road, 
every fourth Monday. Contact A Robson, 
0247 67060. 
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Spectrum Software forsale. (Alloriginals) 
15 titles, 75% of cost price, Including, 
TranzAm , Arcadia, Pssst. Tel: 0358 
20957 after six — ask for Michael. 
Would Mike Norris, author of ‘Dragon 
World’ and K, Hussey. author of BBC 
‘Music Maker’ please phone Surya at 
PCW as soon as posible. Thanks. 

Video Genie 16K, manuals, leads, light 
pen, (Kansas) arcade games and utilities 
worth £160, good condition, must sell, 
value £525 will accept £275 ono. Tel: 
01-808 6522. 

Atari VCS, plus ten games, Space Invad- 
ers, Combat, Basketball, Shoot Out, 
etc. Joysticks, £120 ono, 12 Weavers 
Terrace, Micklethwaite Road, Fulham, 
London, SW6 1QE. Tel: 01-381 3290. 
Atari 400 with Basic, 410 program 
recorder, programmer system, all under 
guarantee, joysticks, software includes 
EMI Soccer and more, £250 ono. Tel: 
Shotts 23227, 

Philips G7000 with six cartridges includ- 
ing Conquest of the World, Freedom 
Fighters and Munchkin, £110. Tel: 
Bollington 75114. 

Atari VCS, three cassettes including 
Asteroids and Missile Command, will 
accept £80 ono. Tel: Leeds 664194 after 
4pm. 

HP 41C calculator with Statistics Pac, 
Optical Wand and Test Statistics Pac, 
calculator hardly used, Wand never 
used. Cost £265, sell for £175. Tel: 
Slough 31959, 

Acom Atom 12K+12K, floating point, 
4K Eprom, £50 software including 
Snooker, Asteroids, and Defender, 
book, manuals, PSU, all leads. Tel: 
Framfield (082582) 623. 

Korg MS10 synthesizer as new, with 
guarantee, swop for BBC computer in 
good condition. £200. 36 Sunningdale 
Avenue, Lowestoft, Suffolk, Tel: (0502) 
64729, : 

7X81 16K OS character board, £s of 
software, Krazy Kong, Puckman, Invad- 
ers, Scramble, Tempest etc, manual and 
all leads, vgc, only £100, Tel: 01-368 
4653. 

Swop Sharp Pocket Computer and cas- 
sette interface, plus 35mm camera and 
lenses, for T199/4A minimemory, or sell 
for £70 ono. Tel: 021-749 2862. 

Sharp PC 1211 with printer — cassette 
interface and manuals, £130 or swop for 
Spectrum 48K. Tel: Norwich (0603) 
57304. 

TRS-80 Model one Level two + interface, 
monitor, 48k RAM and high res graphic 
unit + software, cassette recorder and 
books. Sell for £600. Tel: 061-368 7145, 
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Ohio superboard, faulty, £55. Wanted 
floppy for Nascom or UK101 also printer 
and Nascom utilities, cheap Spectrum. 
Hugh Bridge, 363 Kennington Lane, 
London SE11. 

64 games: Matrix, Laser 
Zone, Attack of the Mutant Camels, 
Motor Mania, Super Skramble, £5 each. 
Also Witness (disk), £20. Tel: 01-642 
6553. 
48K tandy Model 1, green monitor, dual 
disks, word processing, Visicalc, Pascal, 
LDOS, TRSDOS, £490 ono. With 
Centronics 737 printer, £750, Tel: 01-445 
5724, 
Vic 20, 16K RAM, C2N cassette, joys- 
tick, reference guide, program aid, four 
software cartridges + tapes including 
Panic Blitz, All in excellent condition, 
will sell for £175 for quick sale. Tel: 
061-736 1534 after 6pm. 
Commodore 64, two months old, boxed, 
lots of software and books and tape 
drive, £255, Also G7000, eight games, 
£80. Tel: Nigel on (0584) 4235 after 
8.30pm. 
Philips G7000, boxed, with nine games 
cartridges, perfect condition, £125. Tel: 
01-455 3608. 
Oric software: Oric Flight, Chess, Multi- 
games, Zodiac, A+F Adventure 
Salamender games compendium. All 
half price or offers for the lot. Tel: 
Tottington 7109, 
Spectrum software, Leapfrog, Horace, 
Raiders, Mined Out, Orbiter, Skiing, 
Horace and The Spider Quest. Worth 
£40, sell £15, Tel: Huntingdon 56789 or 
SAE to 32 Huntingdon Road, Bramp- 
ton, Cambridgeshire. 
Intellivision and seven games, D&D, 
Astro smash, Lock and Chase, Night 
Stalker, Space Battle, Star Strike, Soc- 
cer. Worth £250+, accept £140. Tel: 
021-788 8407 (Birmingham). 
For ZX81 Q Save filter and tape, £7. ‘M’ 
coder tape, £5 with instructions. Tel: 
Needham Market 0449 721176. 
Acorm Atom 12K + 12K with FP Atomic 
Theory manual, Magic Book, power 
supply, £150. Tel: 0245 74945. 
Acom Atom 12K ROM, 12K RAM plus 
utility ROM and BBC language ROM. 
£150, Tel: 01-594 1802. 
For sale, Sinclair ZX81 and software 
including Trader Star, Fighter 3D, Black 
Star and more, all equipment 10) months 
old. All for £70. Tel: 01-800 8673, 


BBC model B 1.205 Basic II DFS, 


Sees 


drive, Wordwise, Epson FX80, cables, 
manuals, disk programs from Acornsoft, 
Program Power, etc. Only £995. Tel: 
Simon on Maidstone 681827. 

TRS80 48K dual disks, expensive soft- 
ware NEWDOS4+, Visicale, Word Pro- 
cessor, Programme Writer, £2,000+ 
value. £950 ono, Would exchange port- 
able, Osborne etc, Cash adjustment. 
Tel: 01-449 2909 or 0903 34420. 

BBC compatible printer, Star DP8480 
DOT-matrix, Centronics, 80cps conde- 
nsed and enlarged print, hi-res screen 
dumping for BBC, very good condition 
with cable, £180 ono, Tel: Canterbury 
750600, 

lym 48K, fully compatible Ferguson 
cassette, Lynx Computing book, user 
magazine. Hardly used, boxed, guaran- 
teed, upgrading to Apple, Cost £260, 
accept £195. Tel: (0224) 35853. 

BBC software: Planetoid, Swoop Dra- 
gonquest, Beebmunch, Moonraider, 
total value, £45, sell for £30 or separate- 
ly. David North, 18 Hollinside, Lanches- 
ter, Durham DH70RQ. Tel: Lanchester 
520759, 

Sinclair ZX81 and Spectrum software for 
sale/exchange. For further details send 
SAE, c/o 136 Lancaster Drive, Horn- 
church, Essex RM12 5SL. 

BBC Model A 1.2O0S extra 16K RAM and 
VIA chip. Purchased Dec 1982, £290, 
Tel: Romford 61060. 

Newbrain AD including all leads, Othel- 
lo, Space Chase, Pontoon, Basic, Moni- 
tor, Dissassembler, £150. Tel: 051-342 
4246 (Cheshire). 

Atari 400 owner will swop games and 
programs. Tel; 0453 843828 evenings. 
Video Genic 16K, manuals, leads, light 
pen, (Kansas) arcade games and utili- 
ties, worth £160, good condition, must 
sell. Value £525, will accept £275 ono. 
Tel: 01-808 6522. 

Epson HX-20) portable computer, com- 
plete with manuals, recharger, carry case 
and micro cassette. New £500+, Offers 
around £350. Tel; Earlswood 2143 after 
6pm. 

TI99/4A, joystick, speech synthesiser, 
cassette games, five modules including 
Parsec, Invaders, Munchman, worth 
over £300, selling £220, Tel: William on 
Brentwood 72522 evenings only. 

Oric 1 48K, good condition for £135. Tel: 
Fernando on (1-937 7148. 
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UK101 Cegmon, full upgrade 32/48, new 
Basics, programmable graphics, sound, 
seven ports, RS423, excellent learning, 
teaching, machine code, Basic, colour, 
offers. Tel: 0272 832547 (Bristol), 

BBC games sales/swop original Acorn- 
soft, P Power, Snapper, Monster, 
Planetoids, Arcadians, Rocket Raid, 
Killer, Croaker, UXB, Moon Base, 
Alpha, boxed. Tel: John Morton on_78 
23137 or 01-648 7000 (work). 

Wanted Atari 800, recorder, and soft- 
ware if possible, must be 48K. Will pay 
£250, Tel: Gullane 842613 preferably 
after 6pm. 

Vic 20 + cassette unit, 16K RAM pack 
and software, books, magazines worth 
around £150, total cost well over £300, 
want £225 ono for quick sale. Tel: 
Gullane 842613. 

Atari 400/800, DigDug, £22. Gorf, £19. 
Miner 49er, £17. Pacman, £14. Cen- 
tipede, £13. StarRaiders, £9. Chess, £9, 
Reargaurd, £5. Pool (EMI), £5, All 
boxed, as new, Tel: Steve on ()1-723 6795 
after 8pm. 

Dragon 32, excellent condition, £150, 
software and joysticks, including Donk- 
ey King and Ring of Darkness, £35. Tel: 
Melton Mowbray 62871. 

Atari 800 (48K) + tape deck, software 
and books, worth over £1000, will sell for 
£375 ono. Tel: (0253) 403994. 

Swop Lynx 48K + software, NILUG 
membership, cash for any BBC micro or 
sell £210, Danny Allen, 324 Powerscroft 
Road, London ES OPU. Tel: (1-985 
5183. 

BBC software, half price, Acornsoft, 
Micro Power, IJK, Quicksilva etc. 
Graphics digitiser, only £30. Standard 
joysticks, £5, one month old. Tel: 07073 
26472 (Welwyn Garden City). 

Dragon 32 software, Mansion Adven- 
ture, Scareman, program pack three, 
Planet Invasion, all Microdeal, £4 each 
or £12 the lot. Tel: Mottram on 061-480 
9281, 

Fidelity Sensory Chess Challenger com- 
puter, eight levels of skill, perfect 
condition, will sell for £65. 32 Honton 
Road, Welling, Kent. Tel: 01-854 3350 
after 7pm, 

Casio FX702P + software, books and 
FA2 interface. More powerful than 
current Casio, models includes full 
maths stats + scientific functions, £50 
ono. Tel; 01-579 7130 after 7pm. 

96K Lynx, includes software and cable 
for serial printer, must sell quickly. 
Bargain at £250 ono. Tel: 01-658 0645 
evenings/weekends, 

Atari 400 program recorder, Basic + 
manuals, lots of books and games, four 
joysticks, cost £530 new, sell for £380, 
Tel: Guildford 63326. 

Atari 400 program recorder Basic car- 
tridge, pair joysticks, several cassette 
programs, manuals, £150. Tel: 01-677 
9037 after 6.30pm. 

Spectrum games, swop or sell including 
Jet Pac, Cyber Rats and many others. 
James, 33 Baldovan Terrace, 2 Up 
Right, Dundee, Tel: (0382) 23181 Ext 
434, 

Aculab floppy tape drive for TRX-80 
Level 2 plus £40 worth of tapes, and 
manuals, £135 ono. Tel; Weston on 
Blackburn (0254) 663729. 

Atari 400 800 Donkey Kong, five screens, 
£20, Choplifter, £18 and EMI Soccer, 
£17. Possible swops considered. Tel: 
Pete on (1-622 3643 any time. 

Sharp MZ80K 48K RAM, 12monthsold, 
green screen plus few programs, £250 
ono. Tel: Rochdale 30516. 

To Swap or scll, a 48K Spectrum Frogger 
in exchange for Flight Simulation, 
Penetrator, Trader, Dark Crystal, Time- 
gate, Jet Pac, Transylvanian Tower. Tel: 
Gregory on 08206 24506, 

Sharp MZ-80K for only £275 ono, 
includes built-in monitor and cassette 
player, languages include Basic, Pascal 
and Assembler. Tel: 051-342 4269 even- 
ings only. 
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Disk count 
Prices got a little garbled in our 
account of Research Machines’ 
new disk drives for the Link 
480Z (PCN, issue 25). The 
single drive costs £708, not 
£725, and the dual drives are 
£1,062, not £1,087. 
These prices include VAT. 
RML’s phone number also 
suffered — it should be 0865 
249866. 


| NEXT WEEK 


Exelusive— PCN gives ‘the 
| Dragon disk drives a spin.. 
Hardware — Portico’s Miracle 
on the threshold and on the 
cover, 

Software — Programming on 


Bear baiting 


The Soviet Union normally as 
impervious to criticism as IBM, 
will be shaken by the prompt 


QUIT 


action of Personal Software trading relations 


Services (PSS) of Coventry in 
the wake of the Korean Jumbo 


incident. In a statement to the 
press last week PSS announced 
it has decided to break off all 


Soviet Bear for the next 60 
days. But before Yuri Andro- 


pov breaks into a cold sweat at 
the possible consequences for 
the Russian economy, we 
should point out that for both 
PSS and the USSR the next 60 
days will in all important re- 
spects resemble the last 60, PSS 
has never, as far as we can tell, 
had any trading relations with 
the Soviet Union. 


Laughline 


What are Wendy Craig and 
Cliff Michelmore scratching 
their heads about outside 
Acorn’s home of the future 
(packed with Electrons)? Have | 
they been waiting six months | 
for the front door key? Are they 
composing an angry letter to 
the supplier of the windows? 
Put the words into their | 
mouths, and the funniest entry, | 
received by September 29, will 
win £20. 


the TI 99/4A. 

Peripherals — a light-pen. to 
lighten the Apple. 

Micropaedia — Part 3.of the 
Dragon dissection. 

Gameplay — a sporting chance 
on the Oric, Commodore ..64, 
BBC and Spectrum systems, 
Plus the PCN Charts, book 
reviews, news, regular features 


and more... . 
— PCN DATELINES Seem (beak et eae 


PCN Datelines keeps you in touch with up-coming events. Make 
sure you enter them in your diary. 
Organisers who would like details of coming events included in 


fab 2oae 


Mollose 


e 
speak to my 
agent first: 


PCN Datelines should send the information at least one month 
before the event. Write to PCN Datelines, Personal Computer 
News, 62 Oxford Street, London W1A 2HG. 


UK EVENTS 


Event Dates Venue Organisers 
Video, Audio and Sep 16-18 Bradford Exposition R. Cooper, 
Computer Show Centre J. Wood & Sons Ltd, 

Bradford 720014 
Sherwood Rooms, Greyfriar Gate, | Database Publications, 061-456 8383 
Nottingham 
National Liberal Club, 1 Whitehall Dr J. Anglesea, 021-472 1311 Ext 275 
Place, London SW1 
Olympia, London 
Stour Centre, Ashford, Kent 
Central Hotel, Glasgow 
Warwick University, Coventry 
City Conterence Centre. 
76 Mark Lane, London EC3 
Barbican Centre, London 
The Sir Frederic Osborn School, 
Welwyn Garden City 
Lower Town Hall, Lancaster 


BBC Micro User Show Sep 16-18 
Second National British Osborne 
Owners’ Group Meeting 

Home Entertainment Show 

Kent Apple Village 

Computer Open Day Exhibition September 22 
Microcomputers in Business Sep 27-29 
IWP one-day workshop Sep 29 


September 17 


Sep 17-25 
September 18-21 


Montbuild Ltd, 01-486 1951 

Database Publications, 061-456 8383 
Couchmead Communications Ltd, 01-778 1102 
Peter Bubb, 01-892 4422 

Quadrilect, 3 Courtfield House, Baldwin 
Gardens, London EC1, 01-242 8697 
Montbuild Ltd, 01-486 1951 

R Brown 

Welwyn Garden City 23367 

Brian Sheldon, 0524 61831 


Personal Computer World Show Sep 29-Oct 2 
Computer Fair Oct 2 


Lancaster & Morecambe Computer Oct 29 
Club Open Day 


| OVERSEAS EVENTS ) | 


Event Dates Venue Organisers 


Australian Computer Exhibition Sep 13-16 Melbourne, Australia Riddell Exhibition Promotions PTY Ltd, 

166 Albert Road, South Melbourne, Vic 3205 
Computex Sep 20-22 Limerick, Republic of Ireland SDL Exhibitions, Dublin 763871 
Info °83 Oct 10-13 New York, USA Cahners Exposition Group, 0483 38085 
Computer Systems International Oct 17-21 Munich, West Germany ECL Exhibition Agencies, 01-486 1951 
Trade Fair & Congress 
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Thinking of a personal computer? 
Try it first by renting from us. 


You. probably know just how much the right | Nationwide MBS personal computer centres: 


personal computer could help you in your London St. Mary Abchurch House 
business or profession. 123 Cannon Street London EC4N 5AX 
But how do you decide on the right Telephone 01-621 1122 (Jim Duffy) 
machine without making expensive Bristol 14-16 Baldwin Street Bristol BS1 1SR 
mistakes? Telephone 0272 277243 (Martin Allan) 


We have a very simple solution. GI : 
jasgow Burlington House 
See the very best personal computers 183 Bath Street Glasgow G2 4HU 
~ aa ein ives re of our a Telephone 041-248 5665. (Jim Brown) 
emonstration centres. Make your selection : 
and then rent your chosen system from us gt a eee 


until you're sure you've made the right Telephone 07535 68171 (Duty sales desk) 


decision. F 
Warrington The Genesis Centre Garrett Field 


When you are ready, simply convert to 3 ; ; 
ra Birchwood Science Park Warrington WA3 7BH 
a purchase agreement. If the system isn’t Telephone 0925 822261 (Chris Moran) 


right for you, we'll help you choose a more 
9 y PY Wirksworth Blind Lane Wirksworth 


amebie ae Derbyshire DE4 4EZ 


Naturally, you can continue to rent : 
long term... which may be financially oe ee Se eel 


advantageous to you. Alternatively, we can For more information telephone 
arrange leasing or, of course, direct 07535 68171 the friendly personal 


purchase at the outset. computer company 
However you purchase, you'll have a 


good deal with MBS. And you can rely on 
unbiased, expert guidance from the ~ 
picisg os aging at our centres. MBS Personal Computers Ltd 
all in today. 119/120 High Street Eton Windsor Berkshire SL4 6AN 


oe) 


